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S'ifficicrt to r of ion tto tsnl ofarafa it loot Itr fat a iofa 
c^ ilitg t o  r e x s /a  rstHl efflelestir*
TJiis cat ill to deserlfal ee fas to reeeareh*.
wuc sooot m ierao  eroi in  fp e t in  #;ecararjnea with t  »o tuooo
- # <# m li - - . . . . . . . . . .
r f  Da t&Q\itr 4Tg?iool ?4 t f a t  eugitioortng favslrr^-joot
H fa  t o  %n  r o o t  r r a i d  i n  fa r o ic fa is  r h i e l i  to g a  t o a r i  a c c ic t s d  fa
^
tz^iborrtllez. r t il c e le r y ,  co l *£iets& m  mm t.jx .-. ;
rootl or iho sst&M onjfae vharx th#
&/z£«zlm  * the c j o t i a a  m v&  understand* XTo fo liar
n ::i" L i lk t  anljr I27 s^ilrins teste ixx&i
m to sfan^rdtrss a^ohino to >1 Cscl^ t:iI c^ roooHisE*. .y 
ar*l fnfa:®frtal ewsrsl terle iiwastic i^lons* teteh eteall Is® ... . 
efaifal farorifafaljr#. as fa® foealts itert mc& Ifa t ;|
«  e o ro  o f  fa a  f e t o r s  v h ic f t  t e n w i s ® 1 t it®  ; ; ‘ ,: {
esxttfag teolc# tti:t of the rfioisifaiae ssCe wtss itrrcstif/^ fsl*
?
->r *csr® fa  fa® rro e iss  of iir^octirotlos# tnch ce fa® l u i t  
c s m r & ts a  tm  - i tm  c M X l t r  © f . ta & X e  t o  w ifa £ to * * $  t M s  ;
test tml ttd rocsos vSxg *fall tools *r* i» ffle le  «&* wsi?t- 
eroered %f tli®":m ^..nf rerborfc^ l-?^  end l i t
&* to®OTf© sfcsteaoni ersrac&rntnf M e rr.ttor c® M t& i f s a  
us i r l i o z t i v *  **£ fa® treml nt that t i »  vhm n  nsny
lirr^ etlcritoras  ^*^^^®^«or^43Stod v-iXuabla frocilcal rosi r*& 
tat-Uti&s i f  wos fcaroX an a irslr sciontifl© ir^ oaseh*
Far the mat-pert th® tnr.s criotai €besf^:tlsns cr*S pnsiienl 
' ** o its t&leh of ceim** cere #*i tfasa extrcralw c^ntr^dictorT 
is  view mf the ^rfaiix:® r&ieht they cwill er-sexsfaFb
It Is ale® istorostlno to sot® fast cr* %fci*7 te fa© ffotrfa *s
r  111
wMeli rer® c® cmtra^ietwy#"- tho i^salfa o f rcxf-ert*©' ~ *. 
b m ltx  rcsstcrch wrls ?u%llrhel te 19S5- m  c&ttlnj U rr^ m tm m m  .
toe®-, carsr**^  frvoartbly taol follows t! © &o © r?atfar»i fws a 
ifcrssttmtl * corcteafai fa 1 %3 bw S^ mlfa'sro!: rr«l lcix> ^
*0 7  fa f a '  ^  ra  - o t  l 7- f  *,t r n  e o i t f a j  f o r t ?  f a n  -
::: ;:ilo firral te  o o  :ra -te i f t : l  fan rfa it®  f it te s t  . 
/a:lt.;f; , r If:ale ® 1: tfa trw^ r.13re ffa ©rstol is  ^Z ^ /i'T rC *
cm.;. fa  t i o  * to  j  r a  i*  fa  f a r i ?  r a r e  ^ r r a x i  &?&% i f a jo t r a f a  
«ra~stfa t~ I fa® erafa tV"*' fa te !itf * eras! rlotX rad 
e tfa tfai i i  coraolfa 5 fa i n ? ilt'i ral ©PT'rora fas® fa ,
top® lot:® erffoltrfa* . . ^ s » l ntsfiil luisc cro alsie 
rivos en tl®. stiftea# faKEtoii ©fteats of Mgli t'faoXs*
i t; > €0 ® it®  ^;o , ^crtt c t  ©irtesfaX am
7 3 tefate 7 fa a j to fa pra^ * ® 1 v fa 7  rotet**. is c3rtaim 
"rafafara to fa tel o rra 7 te 5 fa at I1" 1 ^ ratra c s x tt ltn g  
., .0:\
■ i f a i® j v  " t e  rat fa?,Si 17® :v.v ®£* rfafatteX t o  tofae a  eat 
fa s ,;lrfa, raral C*:ra oral aiih ffa «tiia : rails of tlvs 
te®l# tet ills'iiootiif in irass* wm m%'iM:Mmm% fra.-rail©m 
t  * fa ®  f * f a * a - T  - -  fa  -  > T w t  t s ! o  r o r r a r f a x  e s i M  i f a f  1©
C5®s*T,-r«o4 -;-  ^-if-aef H iixratrafa La n  ratostleoX 0 0 7#
: fa  , f  ,, *«< + ^  y / ^ ? H  r i f a a r a
:sf «liaX ®ittlifa raa fisatei® titiiish iaflrara fain eorasifara v 
r#a itefoAfa^ f^ai fa t^efa■* fa® rat attaraol*'^  tertsl^ '^ ral 
straits Iratifatafafa iraX fates! m%Mi foratf rotes* rerosfa t# 
It® ctetefat *ra raHfra raf fa® affrat fa e :©Ix rte rats *o 
0  t z l l  n r !  01 t1*© t^enta:! rr^ ertiss. : S e a t  ‘
irotetrot t® rtTi fa® 1®?#* Iratero:® irr/oeflsofa-i cool
mil %lw m : im m ^ ^ im e A  h m i its it® rain ate faa r^ortxcflta cif a
to o l c t>3 l. wsilcfc csaM  m a in ta in  I t s  tor'lmo's: a t  fci£5t . 
t e - a r s t e ' : , : .... . ■ .. .
" ' '(2 5 )  ' ' "  ' ■ ;?» t'J'.l? fn tr*  v-rfco to m lc m l a e r r  fcl£*» c rs3 i e toc-1
th e 7 clalssi to t-3 to tta Cobalt* Staasstan.
W -r.rli'to  rad otto;? Rorr-si c to v 's i t to m  a? to o l s to o l tton
la exlstssse. ;.,...A t toils tlm m ear lysis was sr.to Is p & U e ,  '
tat ihtrs cttol to.ltot ttoy called Uldla* xs tto first T .suss ton
to o '- ito  r a to x lo l  to  to  rrv to ca d . A ya to n t was to-:o.i oat fca?
t&ia ndtorlsl tyP* i:ra'*0E'3>) f«a ton rcrscr-cst o f  c r v t t x r l t s
ite fra® rata®© fh$ iy<t e#iM wltteai
r a f i i f a r a *  fa ®  c r i t p ,  1 f t f a r a s  o r a t f a  . ... ■ ;..■ ; ; -
'.. . . Casls-sa S to o l , 3 5 ®  ) S o ftr -c d  . . /
iiir* Cro~i rtaoi ' 5>3 3 \i )
;  " S i a i a * ; :! £ 0 ry v .3 0 '5!a E a t  m f t o r n ; .  -
; Xto iii thirty years frTt the frsilrslrary easpsrts^te
o f X e y le r r a t  rrxny o the r f irn rc t lg a ts ra  fcy&s
e^ olirsX end in tfageite;! flc&rss t : \ i j  rsenfc © rf 
farrac® out la the rfatetnlnt cf raifa£t r® rith fa > cafam.
istiuXs mrai in Airier*© itra thesMrors llmifast t$ a tarras I ®e
fa #2^ /$>0 *3  tefam gfaiarJr.: rat losing? tteir eat ting slg®* 
araoa I  a ra? t a x ®  fa  f r * ^  e ra !.! **ztn&cln P a i r  r rc rw fc is o
tfal catting ttgns m% tela tterl ral/ rooiltai in
rrteliUfa £* rate mi a fsnarr-l rteraeamat in U m '§ M M  
f a  r a h i r t e i l i i i r *  ' • - ' f a  - - - fa
/c tern t>u fcrhite iral/lma diners rsl* whiteestsM, 
ralEtalm ii« physical iroporfctos1'at clevsti&l taKfaemtes^ s fa
; rimstaircii tm  ia# m th n n l es of m lt l  cpsittaii
( 2 ^ )
?rs3 not e?rxi$fX oat tzn-2 in 1§J1 fehrreri ■ fahllebsrl ito 
v o s i l t ®  of M n  ftrr on. ift.it \©ait*3&ci* Ef ®sss@
e t  H f j i .  fs tv rh r  t o  r a t a l s ! ' '■ I t e i  B 3  c s $  e s s le t td  ' '  *
i-t the folnt Of ito tool df'xrirc c:;iiipr end this fcei
r5f :. ' . , . . . -  - - ' 1 - :-
esorladat III# itiscispy w&teli tisd h-szn irwandad '%gr tlas Soe^sj
i
W ^cn zz i *1 1  0 :ra 5 * *t ih 3  C l ip  nllt .«? Ida 
w ^ rites' riftlelsati^  t n  f^ waiei c£ tto  ratting cdfa of':'v' ; \ 
i<„$ e* that se 7^cniix3 vn?i r^oTtcdHl I. at a srhtch tlia 
■ m t t t r j ail ir?t feavii X*y tto mciton whan tto
chip Tsrsto eoaj fpro tto Erfloahiodlj this ' "
% t*o«r srs* %tn vo ao roi tto catting tool 
c x sfiim s  t r e n a i l  In t to  fom  of a crat>p tnro  distance 
Xohlrdt ih** exiting cinscrl It *$**£ orXLf r S t iP  tto  ecfclan 
of t to  t-alM  *r* wars &ojpo if,irxifhX$* v rC zrz tid  o& ttm 
t$T zz& ti& n of Ito etox> nr&s cix&lod Xy fraot^ :^1asd X!areh&r*if-^ ' 
ur-j it reaXf^ l that sasiaXXlc conlnoi and oadTor^ Xj foe,¥ 7  ■ ' 
did  cjdUfc e ^ a  a t  tto  ca ttin #  o£ufo*
- f  %4 \  -- :
P r Ji n t i n  irn??ziipn%*^ j? tn  I f f  3 chj *z& th a t id#  '
;» • '. '*■  4 -* *  < »  »> *-^ -tT -» , 1 ; ^ , -  * ;  4^  f  * -  |  # -.*» -,•»  ' t  » » ^ l f  t p t A . l  ^  >%!•!*# *»>-*«.«<■ f ! *
^  .^ . m r -i-& 'i'- ifiS-'j*’  ‘-!«reSli J$«S JLr^-'olf •it.'&H--=-..V «•■ v*.««I & • w^SJ i.-jSb -Sir"’ l^ fc.vS^ l ^1  'fej>«, 'tSJV'V  ^ r'-’Slt.** feirf
y
B tlT ih ^ ^ h lB  i?t. - Built no ef:a rhldi ooTira’aX imdsi?- ©trtalii 
tt t  ^tiocf II# ti?X* X c eaMitl^ an of f m t w m
~ '."12
p le iu rs s  i t o  M tx a l  e n t i r e  r/stiagk m i t t  is t o i l f  ;itp «sSm
In 15V) Krrxt a&l irtt»  lfrre&tigatod tta
r r a c o t s  J f  m%®& m t t l r g  u s t  *  t t t o i ^ t f l o a X  «s»§
fw tth m  .ej^ ilwr'tsl. etudf @f • tfrr frietiosr X fowon
M i of: l a fostws x tcir I* flu? nil
fsttsl-m A M rz iM It  ii;:teti»stlsi| to note* t it
aV.thn ecttalMion or Vt&m *$£&» v  07 t i t  nmspsi im vim .-of
ilia r*cxlt»..^ !sftnlmi!:;.ihmt grtmt a&twoea still fen .imts
Ij &x*3l3pln& ura^s iii tnniiai ©f- i!m friettctti Simoon
tta cii© issi tool* r a Xir/a© of./fcSdttt',w« giir as
..to to ?  C its a l l  t*o s A ia Y t i ,  t o  t to  £o?sX3rn&r*t o f  c a lt tS lc i
crattlivr field** cxl t h% rpollution cf tot tar1 stools*
f ***)- m-. 0?&ti6*pcf*l3 trof4! trcs e&rrloi « t to &3C!ssrto *to
es&lf is I li;ti r:>oot to2l &t?«l eerx^ aaltlsns si;d rngeaslol 
Itot a st&el of oarnaaitlDr«.»7/«8 C * :,U /k * $  & *  10 /1  Z \  * 7  l 9jdm
1*3 /1# J f* toiM gira- letter results- will p m tl& H m ?  regml 
tsr.tool, lift- ttan ordinarily ©Itttr-eX trltt tto e ttossl
10/b/l tj^.,#f tool. slssl* ..;,. tto \
restitution of- fengctim to MolfMsiiiii fiM ...try, others ttcfttal- 
teltrAlr*** praline* iso«t of Ifiis % *rlc w  .ib ilo&t
320*^ ^ I t o t a l  t o  ts p M  cr,ZX m ii t t o  a top ts^ss %rdCi occusTOd.
a t %Utz% tt~D* , ; :,V; . , . 1 , V,: . .,;, g;.v- O v
\
■ - is  raeaot T o u r#  wilelas 1 g3 S o n  w it to n .  o n . tl» y .
r ^ c l f n l r ' :  o f  the i'e? rir:;>~i<5 AIX?rs s r,l to s a l ra fcs ria la  t o
(35)
Int:3T.jtia2r^ i ?:ir >1 0'% Vet itora r;rttelos wMtot intBsroilr *,
15 ’
t o  e l » t e t e ' f t e ‘ t o 3 t  r w i l t a  r a to o n
V tu  er-Irvin ntor esrto la totosftoos rust toi rJtr^ tod*
  • . . .  . ... ■ - ' . . . . . .  -•' v- . ;-'
2 .  r v * *  * • »
Ci t t i z *  fla i;la  er,4 t*o "torBfits cHc.’i  etuia rer*3  
f t  in too to uro toa first dtosswrrl &y r* to &;te#w,,i
too tooolorn In  1Ov0* In  kia esrortesto ffiptos?
jfsasd toot e rto jtn j ratal? ts  to* TOTctriaoo ard tool daring 
a  tcrftto* opom ifen to  n M z  i'Twr*~nr.i to  t r ^ l
l i to  rod r-osfoeo f in is h  Cil^Ttoratoly to ratcto l :
ro t rrtly too ro to l kslrp; « $ *  to t t l m  attct&d toa rm h to , 
tn it pp:; sxtorrX ftoot rany I r j m ttlrroiats m & rc h Q $  f »  
h o t te r  rxsih'xla to cckioro l : n  Hasirod xerilto  *roc& es V j  
nra of a cxt* ctolitoa* / , ... ..
In  1312* to rria  en4 t 0 l i a ^ # V toX iehrl effoots oST 
"rr.rlT^ to b ric ^ is  tm t ^ l r c  ©rl tosy foant itm% a grur&ita 
end to lls * rstxtsso c^ vcs ronoiitos* rosatts to f r l r s i  1*^1 a l l  
ro l eroroi o il*  ritefs findings in&teatsd too m & t milm o f , 
tfprl> r e t i r e  isssd t;!:or^y asnathins tree tria d  end foond ..to  , 
plrni c>od rsarltD* It Is Sx-mvsr vtoTtfcg of a*>to tost to - 
nrtoeipls tola csO Ttt end cae& avoirs tiono e& 
^rontotog rail tom to i Xtoid&iiion is  essential c t
. tha e^ sfsui® of o a liiv : arl to. V ^m  €*pQv&tim& to* X to :learl
Its tho&gkt to toeano POP3 of enoa&at&rgd ferlmg\ ■ •
th&so crcratlrix:* :. ■ . ' ;:-
I tir^^xS ^^ in  ctoflod In totoil vnris*is eitil^. 3 -
flmids and tils re&slto puMitosl Sn Bawsu of Sta2fis^s
** H i
,%%m% cittl p fluids cxtM te nm% to e^ l  
© y t o  i s t M s & t s  - S t a r t i n g  t o  e c u s d lt la n n  I i m - ;
,.©ay opermtlmj . tr-sr* X tiiris s ilM  :w  ,t!s$ m et lsgKyrtsnt 
proparty ra tty  o ils  wmm . f  o «r t to- ,t«® snpert or* ; > - In . this 
pspar i t  was friges te4 that this, mpeMsvtty n%£p% tm Wm • 
to toa nsi&lty of *’ a fa tty  M tm  m  cragmrod with t*a  
r ir^ fo l tf|5ss e id tit  .was .this .aMdtty itiis ti -d .gramtsr . 
evasion to iho m isX*; fa M s eonelosl jpe flBffisn 
©iiopoetM "that- i f  .ths of o r o ' i i e r r t i _ opinions matt! sorreet 
toon i t  n lfh t ho poEslMa. to /js itter. Cyntiosls# on MX.wMeh 
h r! M l too vlrfens of, s.. la M  o il bat without i i r  ~h*ias3 
dofacte* rrrtely^rsssM t m l i  a fte r  nrat:; to- firH  a feinersl 
o il t;MeCi eaMfi m at th s ir ro iiiroosoto* CotopM C il 
.0 *r,rcMssw^* * w.ssdyooattaf too uso of sdm&raLls> 
for ,caitirs operatives end ths aeo. of: a.,salpiitxr teso.MX-,,- 
f  03f t s t r s m . p m z m i m  CrM toM iorn*. ?■ - : - : : pp
>•■ ■ . f& #  m m  m & . tMwantfeg®-;. t o I n  .g a im d  i y  S o la t ia - :& i l s
sr-s dsscrilox liy Cill^^er4 whilst to. did not n  Into- ite
chemistry of s*e3  an o ilw t l i  ssr.el&i® that moling :
woo ILa first cai^ JSidsMtion#. solnhls, oil was. ©mentor to
too r.ln?rel or fatty oils* 2rcm rod !>iii:or ^  opals
torx/ol too psccltllittsa of cnllhla oil for c it it nr et My i
tooolc* dooe$dMnp dolnfcla MX as a oonporind of o i l  ? pi # ** ■'■
ia whieti tho o i l  hm s p l i t  no in to  a ls r ro  E rf,^?  of 
n lc ro e e ^ ie  glairilec* occh ono eopemted f y ^  i t s  neiptoaor 
i T t  o f  eo&p f r i  m  r i i l t i a a  o f  w a t a r  t i t s  © #sp M m i X i r t i
15. . . . -
m l  left VW- oil is ' — an ’ : :
t z r k f  Tzrt'iIt® wara oaicttail isi its® tares tl&&tI -.
«■!*!<& ram 0'mta?cidi0tai?y:lB niatur% end §5iiM.M:aE;^ -'^ f,/..:;; 
frag ility  te «ttr£1rats&-.to tha ^-rtorc/af t a Trtw 
in aiffeirant pm%m of tfcft e«ntrf* ;: ; tfr t^isterfflai':. 
impdr^-m of r - 3  af water.t l i s  O & e & r s  exnl rsrtnoste. ;..
8sl t* attre*n*4: tf e enilislfltr l j ? t e e l m M e -  cnieU^'r ; 
it vl nr, rntiizrt eir'/al^, ce rsCUclnr 1*13 trnsant of eefctirs 
eimilelflc* in V-ttoaar 'ttea ilo e-snraarfl
■tad ' tills aetim-t&s. oil--particles* , ■, f hi©
vefctlsa £t?vloa&ly.-r3dU3e&the ©II rs. 
refold waiting rww end ©eoresslv© a©ti$a* la 1"!/
6iew’>%cr'd: a novr aeX&bl®,©IX which would.■.' 
emletff ewa wiia ImM .water and IMi .sitrsnaxoont slininalad 
itiar is®M far #0ft@nini: ttie- water if It wss. hard*
•:;'.;'---:fto t tm  af catiiuf -Us ?/na mizr%^7^d la 1531 1>y
f M * \Hnffnan%i aiid V * results cf 11 qinttioarrlr# trhlcSi fee 
©Xrcriletsd te tfe© le eur;ndrircd*. T* 3 tXiits
msd iim.tnfenXatol wrfni*, the d iffmrr~% ifpra of ssscM i^r  ^ : 
0 psimtlasis m<&. m :nw&%i£?%z&l® -* md drilllnirf.
rntarxlle Icthse, cn r cattire* etc* - I it  is tniiasl tint 
tee m*t rii^rt'l 'alia mM tee rinersl oil bnre.ifpse feataro 
in a f^at r ny e^ r&tienr* .■ - > A  & t  t  * * roealts.. ■
-toift^ nr daeo triilcaio tint &t r* 2rt iso c ^e*fl0 te*n of... 
oil ■ la  w ? d m r ; r * l t 7  n r  ad far-a ®rtaln explication. « !  . 
.errxcamitly the ttsslaMicatlt^  r*f cat tins flJlln# e^c t^ 
in tl3 Irt>sd3£t »f ward is .0ii.ll a 1 %\* way off*
. in  tolaH a l t / I s s t i l l ' tm lm  W  m e t .
of too rsj^ r oil cal rBllrt tto f0 .it itli ta
to^waiip**4.hmm..rsaaoRtoX? ip o l esoll&c rar»rcrii«3 -pi irso.1^  ^
nf m -M TM that t  3 isrifcaosity-, li B5t too lic^ a
definite Itsltcil'aa wlilt^ c^  ad to. .mlt~£rtotlo& Rn& , . -
pror^ftXts# r: ■- f t a s . raws&rto i0  te lu g  aor&o&tvatdd 
Cm*. ..too juLUii’m  tC cs rto in  c££I t i v s s . X1J&3 mlpfmr t o i t o . *cr*2vcn 
p r y  a r t l o  f  t o t  s M c i i  p r c v iw o s  m  * % I t i i3 3 S ^ # a M  
ciaoalm totals £a;lM foa» it i. •
vary c fto c tiv a -n x irt a rry*stira e^asit.Vat. t o ' t i t  val& tllo
&&J p^ is^ nus nates#-!ia# to to tssl iIto' edition* •'
£■ 5dP;s to  -toai' t o r  of F r a r "
Cattl& j Stools tfca l a  troys ta$IC0 r*toX f ! i i ' \  i '
e t : i l s  us fa re r  stoolc rroro p la e ii  t a  iSsa i '  . ,
site rily  a f te r  t to  d w o lrp itn i €  toM Hoecotiop ’’rocoas -: 
tterlf and toil t tills, nrjr to e * *» ait It fc rrit notictola 
itofc craXy'to too Irto flfta«a to jsw havo otoiiX
fsr’iirc  s ta r te d  invest! fstlr;3 too eireX' ftey-pro to  fliKl 
tto  ^ rs i m ttotes o f r^nafactoro to th a 'b a a t iaseMistag
t o & r ^ c t o r i& i t o g r  M l  i ^ j ^ r l r o s M X t i r  o f t o s t i i i i i #  ■ V:' v; ■
- la 1 3 3 5- Bit; X *>-vrxv Y^ xitoad a 1st" r tolto it t I 
to", £ la  M te in te j s te e l  l a  a a t^ m t l^  a'oomldoratiii©' dltforoneai 
l a  r* *■*! r  n l l t r  vsa'-fo ;n,l tm tto  • to  fe&ito -«&& la  * - I t s  - 
of r^ta-trv  ^to o te l  t> a e ~ e i t r t  trl rc tacil c M e f f l e t o  - 
tills v V  tls® • ' •'"■ If toritof* eagssttod tost ea  ^ '
>  , 1? . -
e i t e r t  to ra ld  t s  modes hy toe S tea l -dl too lioiUng
t i l l s  to  tr>liF0 to ts  froller:* r;V-
f m  of ILo y & y S & t ta m  toieii osmM he. encesnterod
l a  eacMnifi’i  e te* l eoirr teewt t:xA in  19.33 Bol^over m l  
C ; r i r * X i i n v e r t t o o  ^r&isi e lse  o f  s te a l  wit!t too 
torirht ttjit a vsrichle ar^ lB sir* right s&irarcoXy t S f o c l '-' 
too nt:e\int&£ cterecterlrttes* L ijcid? fsm rrny ter to 
crr*teoted tee ssihors « r a  f  3 read to  to r  opliilois. tou t 
rfc ilc t t te  r r d n  ciso  exiM  &ffoot t  3 hardness and 
t e r  s i l l y  t ie  ro te  o f eerM rtite t  ten* itfc sd  l i t t l e  cr no 
inftej&eo x s .t ta  rsc& ltK h lllty * . Is '  -to to
n o n t e x t  t o  t f l t h  C lm r t e i t e n ls m j  S r e to t t e n l  ^ c t o e l  t e ^ s t i p a t M B  
tie effort of tordrexs m  assessed hy loadlr a »
fo o l IIfn* •••: Tlx raxrdlts.of -to ts  todies tod to s t  t o i o l l a  
toaptesss.'is.mt-a dtoct fineilesxf meMimMMty#xltoeatot to 
sn dtffarant' rsterisls a- m <ct& ■csoto ta 'fe  isi*teite© 4  teteeesx;; 
h , r ' t o s »  sM '.cjjttiny r p s s l r *  : . : U  w  in te re s tin g  .point t a ‘ Y  
tote paper Is tfcct toe steirtitea af'tiftersnt at 
t i t e x t s !  m l  i t s  ix te i lm - 'ta  M to lr to tl l l i  *, l i t  as alley" 
fcVh carton ctxl® wro ■ Investigated this mrnrn m% Immt ;■ ; 
any &ir*et reletloa to HIM at*el tosro tor esrbsn it xto 
lo*ep tM  rlley* ~ a le rsn ts  «re rtectnt* " •■ '; ' ""
-- SwteiMtot te rn  te w ttrrs tln #  too'nseM ri&iXlty of r i ; 3 i :': 
f o r  in o ^ - y e a r s  end t o  1 3 3 *  r e v io . t r d  I l g  n t t *
He la 1 f e e ‘4 to r t  Bio" s i  fcrsrtef steote tx r s  net m  e a s ily  
estoiiatt &$ to lii: lasisgsiiisa ix ij^ to e to  c tae ls  of" s im ila r iv im l l .
■ - .  ,  , - 1 3  V - : , . . .  .
tertooes ta& thort* x^fnxIts tr^m  in  t t m  w ith  t?£<&l2& tesT> 
TTxctt®$* in  v.& i i£ * t  of rro ^ n t tn r r i^ -p  th is  infos* &ttc<a 
is Yclntolo y $  d3 ttei flcnot toros a tnlii coXtiirii
%:%th ferrito r.td &ois **s is ftorito totr^ jsor* mi m  m%b9 
Z lz h n t 3?Ic!i fesMlto v?m rteotoi **03*3 sncr£7 to rffcxl2c3 comr* 
exl ihsmt'zrQ th is  f i io l ln g  f i t  In  wlto ?m>rs tto sites 
of Exmfc mi I erto-ant# Th-o tcc% th a t m  rash  etre00 to
Ir il ca mortem if 2 r>s-iiic teto* in  t t m  't i lth  O’Fteattei 
nir!-£ to  to lto itto ii i t o i  too . 0 t te te  o f r.t?if.t!r^  
n z z h i i v f x l t t t ' j  o n  a  l o l i x m i t o f  e c s lo  *z z to  m %  r t o l l f *  f e l i c J t e * .  t e  
tE to  x o t o t t  t e - t o s n  r t e r o c t r s f t l t e f r  r .o li i r n t o i t m i l f t y l ; ' ;
tom to?3£tf f r t e l  rrJL In  133? ' old a esrles?
of armrteasta rtorslgr fcs fo  izJl ttet toa natotoxMI1to nf 
all3 /  ;;o sa  etote e o a M  t o  irm^ oirte fcy host trsnto&xit, t e i  . 
d l f f t e m i  x s tra s tu y a s  ^?ar0 r o  f i l v o t  f o r  d l f t o r z n t  o o c ^ s t io n s  ; 
in* ctoo iho ronlta# F r exmte is foitomtls ucc!iirdxv! 
of Catom n,Iex3l Stools co&i&tfttos fir HtoCrsX e flno matori 
r ; ;? te Y -> iic -^ l £  t r u s to r s *  p r:>  J U s s l t o  I t a t o m t o f  t o i r c 3 * l r &  £ m t e .  
ite test sforsua fos* tetetottoi ml c^ ar- m t i i n n  a
psarXltia t i 2SLc%f?& otiaitol to mmol 1x3 £>i?3 i-:c test roealt'# 
xt traa a lzo  p r - r i^ l ttet additions to w m , pinto «rte:a
e t t e l s  d i d  a id  i t e  r,a te*X r.in ;s  c h & r o s t * r f f t t f . « 8 »  M l  » a * - x i e ^ l  
i s x t o  t o i l e t : ? !  0  l o o r t o * :  i n  d i e t 1X1 t o  m i  r*? r s n ^ o  c i^ f  a c i r l l y
■ v  • • . • ■ ■  .
h tr jl-X 7 ctoo0 0 3 1 T’Ori-3 too nl,lltlixi is t to t7?^ of stool
wro s  d t o x j o r l t e *  ': ' " , •
la 1?J1 T;i'irtriosO  ^ ta C2v:r-1
if *»
7 mra dsTolte not v o t t t aorrtof out J telly ty t; at fatten#
icmrirl Imt* tat# rr& th> Lssa&pah Stvieton of fslnrd
Steal C-rrsny* t&* oblooi of tel all i^ as t> 4X3¥aXop rs <r»en
h n ^ T th  t t j o l  toteh Iml tl# natolnfrx cht** cteeiatles is
Bsmrrat* "tsal bit rata in* rd too ejxajter fhycUul pror^'ites
st tron tesxth steal* la stool Wxrraisiilas can ne&fcl
twfc it is tfxt Jtrioxii that thle t total eontairad ,;
*to  of lead in  0  fixeXf d tv lfd t stete cn& tote o&ii i i  x%
peratttol'hfrii crztttes oxaste with good saxrfnoa finish* '
The* irtetetctloii of toils mallty lrdigstott thct for csTorsl ■
yoars tb3 cio&l rtoar had tma ti^ trc to eordtriMto to too
trido ftoM of e^ohixx^ illto cm! tto factors that Sxfluoxc# tld
op-oratlon* ’ fho sfev of this rat* a tool txlv. 3 rr^ ltloct
/  ro>V
sc mo for forte or Iran# o tiff lias &ul cox^ rte 
imrxixX too protection c^ ta terns f* rtete:tis* a e aofoa.O'S'it ■  
frxi nil! tarsi froa^cxiiilrc rtonl ccafrxrlrc to tebteS* l l i %  
oai too t n m  z l z o t  n W t load oltel# csd ha foasl toot 
e^ sal-tertete irarracaa in epsa&s ml foods wan rmcltoo* ■
Hla results IrJiestol that c5^ i%osit for tom
C3ill to fftoiexl %rith tto Xcotel steals cjolnrtt forty :-' ;' 
Tilth tha rrar>tete‘i to x o *  '■' : • v , - - 'X  .
■ ■ , ■ • ■ ■ -  - , : : ' r . - . , , . —  -  £  f i K T T l  ■•.-•.
T h j z n  ira ?  c t o o l s  v o r a  p e $ la ta 3 &  b y  C a n a d a '^  h a l  v :
tsa ro  i o t t  te o tp s  no I s l l o y  S te a lo #  ;; l a  t o  1  .'
ijf I’f ipi*' \
iho XalmX Ctaol S-nac:r7 w r^ toxtol ihs uro #f Id 1 Is ti -*1 
to fYellitot* too rxehislrx tte rhetoric tier* '£! *» * slant-■
© toiral t h a t tmsH ex isted  cm a free  eXncant in  r.icentcsoie 
fo rtte to a  m l ttos r c i \> t  of * d d litra  r :n  c a t t le ,1 to  5b :cto 
tto brct roralin , *«ra ly  trm i d ittellifctos*
*he;so « * ! « .  a - ^ e t r  t o  t o  s ^ t t o r *  a  e n i r t f c X lc i t o r *  o r  to  e ra  
ixB totonotton Trdtostrle* r e t o o l  to  there etonls ca free 
rnehlntoit wit* tto rreintosieftX Yr??crtto3 -•? oran tot?i*i*i coiolltf1;
. -. ■- - ■ - f  i?7 |m l laics* m rv b*r to&X# dtora, E'erScr nothin® col Ooxto^rw / 
jn l rrnar ethers c la irc l tto t the tool addition did re t ■ 
CfelTsranXy affect the rnochanlcsl j**TOertioe* d • Xf'ftt# rx>eh$*4l$s& 
r r a ra r t to s  era ** t^ rn d il^  o f f  note! t! is  rnaro 1 tto  c l a t i
In  tLs ra to rt with rofora to en even rJtcsrerctoie dfraarstoa 
o # -^ ts lX i0  lo rd  e-*n hznliy ha ec rrce t ac la in  e to “m t  lx -$  an t 
fora ens* eoiid eolations ct» ea^r>-r,ts with the 
c f stool toe^?rn its  to,? ^ I t t r j  ratnt tn i  ttoraftoo I ' l d  
e x is t  ri^ to n ira to lf- aa to* etowant lead rooril t to  t^ - ln  
fco^lsrtos o *i an rxch* th is  rast uorJsea ito  ettoetra forea 
totr-icn V 0 c r f i t s in  which in  to ra  to toeto  the E»e‘ in te i l  :'to. 
p«^e^tlem#-.': to*e re nr^f tevnettfatorc hrsrs f a x l  i s
r&cZ&ziml -rrcrsjrttfca. t c  lb# f p \ I  t l t c  in lie iit:n  t t o i  to a to s to to , 
ccsrct to dtororral to iilswt tora ftorhlra to the crain 
to to to f ie c t t o i  raot to  e&fregatcd t o  mmm . :,f #  ‘
rx to to r ilc to  t!ii& claim ■ i f  i s  r a ta l  i to i  ton cttora n ; i l  , 1 ' 
Irracfci^xtore* den 8&<m - 1 P ^ i& ^ 'h x A  rzr«? nt&mm* esalc 
d ifferent tfictrcc f> r fcl^t&ve'toomr eon in  'oral 110lio il wtost 
tu lto  tootol cto^l? aul this m i lc  reanantel %j tho d3;ar^ c
e£  s c o w  j e t t o n  r  m  a r t *  a  /• J  : '. : ; •' f
t o  ” ;V; ; ; U;' 7  ?::X * I d t z l Z T  7 ra lIx h c S L  i t o  i r a a l t o
of a n  -m sm sism M m i mi. -m ; *ira %m' *3?J ipilptor ©ton!■ icgnt*ava e a 
C h i t o r  ‘- T i n t  a h to . r *  t r r a  n  f o r t e s  i x  e a t *  I x j o t  £ t o  rod  t h a t  
tlx® c la g s e s ie f  . t o  t o o t  o m  & x t l&  e x a s o i*  ;
ir -'? n ftoilra rtora to frt totol In ct m l t r c m i c  ef rnrrtoX, 
■f*to C^€^ hmlplia^ :.;\ ig-mlsd 4ra 5* to t?n na%
i  a c m i l  >t of ito c tn i  to l 7a# hto -,/ ' . \
tlej)sosim af ;thn-cdlThiu:i to tto lto  to hat tor end me® 7/;-.: 1 
t;r • • hMtol^ etrtostod & clat&lXed rdcraKtoods^tan
«£ :t&® vsrtcos , tg&eiaraff -inrXn slscs ftofet cad m ito i that axie - 
• t h « -  f s l x t o in s  o f  X r a i  c a la h t d d f  I to to T B S O
Sairkito*-' Xrt^ ;oalda ;eat& Xftollto* tad that XooaX erann w »- ' 
rich to Iron fefeMdto Cto dajrec of ecssalexltF itdlvivUsl
ftoiasirra egjjasarcsd, to In crakt?d l» t&olr T*as:of ♦♦ •■I* **#>&
5 s- h a  l i c i t *  t o r a l X t o t  r t o l t o :  r a r c r U e * r a n  r l o  ; 
t ’ £"■* t\t : *-?r! -I. :> vi-trir r-c -
ra . r a t  to r?  to  n ra v to n  h X 7 at te la  to t  i t o t  i a  ha t 4 to to , :
j t o l i j  t o  to  6 h  t o  t o r i  n t o f  r r  t t o  r  t o t o r  e n t o i c t  t o  * a  to
m l  t o  e r t o t o e  h a  t o  to to  ; t  r h l t o ; r n r a r t o r a  t o  t t o  ~ to  c t o l *
the. © a lp l i i t o  addition d i d  w M s a .th e  f r n a t o
r t o n >  a  t o n *  t e n t  - to !  t o  t t o r a  m  r l t o t j  o f  d i r 01a t o r n  t o t
in ft* to tor tor*. / .j.n/-. •, h ■, ., to - to
war .itam .laratototo^ta ratissto tto torrtoton t of itora .
; " ' '  :" f < fi  t
to ttoa tot In If to ftonm frto tox;-ilA  ^rtolitoto roctotc ; yf 
rx5/ to to- ar toral ?ra* 11 ca Cs rraats IXXIsnic T%-*  ^ ;
a M c if i tiffis  s l l o t o d  t o  m t o c a  i r r a a r i o r  r*m dztx,*%Tzz €a *, :
Tm acted claim teas* tile  I  rare fcrroeslvd cad 
i t s  r i d j r e a  s t t r l t o J iw X  to s
(a) f t r i c t  c e n tra l on rssxtit^  c tos ^rustles*
Cs) The In? esrboa contest of tea steal #hie& la' ;';’ .’
eras i f  te l s i #OT* rasscicrrs*
Xto rhtals rerfadacrf&s rem its*  gaoct 0rteXf
to tonal totes strict control of rr^ rrresttea toi to® firrt 
rto tom xi c o ’•rJ.w to  i t o n  to  irJTar too t itoo m a r t e n  s te a l 
m m r a t o a  r a m  r  r? e o r a w l r t e t e i f  i t s  E o n l t o r  w o o l f r t e
toto fret itot t:>j cratra crrtent of fto r^ciftortton ;y 
hs i* %-m* drrrra-X to *0;’ rsxlem wmM crroir to to its ast  
itonrlant factor of thta m t  a tool* r.s on this ttno 0arr^ ji« -f 
Xlltmls Steal Coloration thrsajh Cuss^ * * * tented thin etede 
ml atototral that thlo In? errto-a* *0tf% irss erlye '
schloral atriet exitroX cf ite "T>lo:f$t ml tha cstomlw 
itce* of €:o relatively cjrairnira low eofOxi fcrra forixjorc^ ra*
fto rash €*m ta fro? sitting stools in this Xsvgaitfcitni 
her. ~rw i that toralit*;* of the rmstrXite tl*e* tto rXstore
from too ?vzz%xicz of crrhra) is ten l:?mrtonfc' mmmt: : 
ishich eon irflasncs ito fe^ t^ to-inter rainier.* I  
of tiro t m  OertoB S^ iiXlfcrXisrt tU&cr-rs I rdf cates that with 
4 cofton the eatotte ctoso not tora rarrtfte tort irnto to . . 
t r a c t a t e  to  c n  e e r a i to i  r w t e t  to w  r r r l u  to a ru la r ie rs #  * *  a: 
tots tote *** i!;to lovr eralrai t .0**9 % wall te to ©mlSente Ifeisslcdl ■ 
tefsiitto hr tmliexrn tto errtefi to mnek tto.i
la to inters eraMte is rreeteltetoi*
.-lea In t^ff) hanl^^^Crf Itons *.&$ is:i£hte& p j b l k ^ l  " 
n f r y * ?  t'vA M, raw Basssrar Frew Cat tin  2: C taal
on e rra tic  t fn to r a  lim e  #n Ifdharm cad Oswald* la  ttiis  
rei»i tto etohm content trts Mrjof-tel to to to the rentes : 
of * Of fete* orl tto i&cm&ms of tto to 3h'i in raeliinlto 
toemctertoiic.o r/ero etoi-wl. to r this new stosl* .
to  to th  tl:ore f f r a re  I t  l£ r r a i  rntleabXe te a t the 
€3sire srs not Ira n i on tto  rw r lis  of the Xatorstory 
t r s t r # to t  <sa tto  roter-X product ten rm e end th is  feet 
tosa rztotenifEte rera of tto rnlto totnirsl la t h in  
irm r f ito ite n *  toon i t  irz?j to m i t t s t  e lthxigh Is .t0re.ter7  
tohzztorar otnM nrrao Xirai y ? ln ® t $ lm 9 cugettrtto $mmmmmn%; ■; 
corld  crJLy to  fp m  the re m its  to t" le a l In  zctiuCI
c>tom erit ^ ’vtoetten fm rt In lfT ii dm.on t  ;
Bo^r^JJ^!n tete?# atinrcns ten isseortoxeo of ft raw 
F n  QmittPZ n tra t d iffe re n t to tee Terrerm r c to 'k  *Irm <f7  v 
dcmrltoi srJJ toxra ee fnhtol* tola raterltX Is rraCaenl 
In the to*- - anrtti torrano ml is a la# cireon se^ itofctjriredf 
sem hatrhorire 1 la tete i t te n l*  which* f m j  ito  © to ir ir a it r l
~ r s t ts t i"n to te  ntros* irs iM. tra in  r  to  e ra iX itn t "
rrah to to ; ehet 1 e te r ls  tlec» . Tin tscpsr* L ouver, ctetii i n t .  
i t t i  t in  n r i te re  tm rsssicm s t:m to  vh-y te to  ttem ll '1%. I t  
e f n l^  sta tes  t  *» m m s ltt  to t* too l*
’ -. . It Is  % t  m itie to lo  in  a l l  t ora r ^ n i’C* Im i  m  : ;;
to ito ra n te le  r n  ytvan m i  e l l  im a m  t o l l s * tee t t r a
■ -  2i# "■■- : -
iw i i f t .  tto toto  m tlin r  c£ Ito  e to tl rn l tto  l im its  -;
l L j! crs t' en 0 *^“; to*?irito:/f ihts Id
tiiliiitlma^ ,'s2sl issj. to- rttintotol t&Jto 
which e^ lris In toaric^ *
:• . , Attest3 to e^ lain rxti ® rs l’Z%$ tto  ^sehtag
etorictori&tl ?*: rf fir,a <s*ltUr ? ttonlr !?m torn r ifr t>y
..: ■ -. * ( € ^ \  -
tx^Xrwc InTortirctoro* to to r i 7 t \ t  "tonlm
that tto  e ilto tr  In  tto  stool frrrrt tonr corson to ito ld i
\Y i ic h  hr rtotr* crl ■©‘‘hititlm ito z t o A P tot thin mlnton
.w ith  ^ r i i e i l w  rs rsv l to  tto  h w ires** *r.n to id tj' to  nrrrooi*
to ljto tr to x irx e n i &% tor^nom  to lr M ii Isolations ar«S C0
rxto to &:r*ithlr.r mart feor* Ito forrtts fad etototo# form
r»> m tattonr n lth  tton m l thc^toro erarto enftot tto
':to t^wto tertors:* xf tto x : vx.v..V-
7n tu rn .  l T v r x J 'u^  e7 z ;m zz?A the cr* tutors that
edttlto soft frp rito  nr^ r to totltonr:! to cut
ntoilrl llto r:d^ 3Arhich Is err tor* to cat ivton It Is
f^ *m^ tod to a tort! ai» rtoll trrtoxtoriu tocrlite* A^ :^?
fmto rrtooo tMc cn^ mitoto tto etoal. stito to ■xaiprsto. tort
to to" toxrllto will tomftelfii*-. ■ Ihto titormto data
mm tovtcit 1/tl m tof* &» fm^ e^ntlteg ctssta «irr eoixxrml
I t  ix r t  torn r* '% mtojw - c Intromo In  e n in  Jtorx 
.■■■■■ ? - ■ ■ 
caitfto stools Cvrr not' insr??x*i tot xcl too . - -
: Ib  .os&lnwsr m£M ©tools*. w ltteat
itoiltto •% ertoxr*, within stftala lint to loos torrow t o  a ;
tofrcj £to v x & r iin tr^ otr^ etoristtcs# tat in' im m  ■ m ttt? t ■ 
©t:r.le* tta Ir.£s*»#ca in r«£ilrx5illto-6m latar
Is r*% rrrt ttat t! 3 nffeci incsnratiax ita esrtaa to 
*"r»a>*cwc*t r,a r&o^ ir^ llito* tat irararalr^  ita
m ^m rn ^m m  < tm m m m  Um tn p ^ ^ :m  raf tta etosl
iiM tills'f ci fto racMmMlito* • •' -
ta lt ta s  m l ttih ve -n % raiCfjsst t t a t  t ta  h t/^  rrxTilncbli it?  
fW tirg  e f ita  fr rs  e s t t if^  ctosla -is toa to  t ia  is m la b lo  . 
te s li;s i^ 3  *ftU tt mm ro aV ntolto in M  ,te  tost etMX--c&d iis •••
they Torn ®^ «fxtrrarn In t’xt ratal iM p m m lM tw  to ta . 
t: a rrcif! h>:nVj?to,c* ■' Tta ra&utn tMs turns
crt r"j:7  errals ;W Cjr.iS* -3&-’ ■ aatitfu stoal% Ssoc cento itet- toi©
tlm ^ T F t m  irfrcieX  ^ ^ e r w m t lm  tsf to© lxicAttaitnr i. llo&to© tv t  
©VI o* st 7 5^ of to© graffis to ii0 £-a«X3toiiit % s$s£Lw t® m  -at tfegtlf5 \ -' 
toistot^csf ate* wfaa' T^isstitte aiil&j^r^ tai fcrritto. 
taifatliig oecrto* to© :in^ Xociom mpe?;,a to rrocto Inato suit ■ ■ 
to esatrot© :im' to© tferolta* toto to t^otate© ml nirori:©* • 
ta t; t r,^e na€!iirir^ c&sfcseterietlcs s>* too cto*X in colic of :■ 
to© fmallto nti ’7 taXeiiTOigr tetitl® mm trsftolof^  flss 
rc&VrJlool of* £* *‘3- rXiC^lnir^j c to e ls  cuts®
tf“i £*:!& is n*t tta ©a©#* it is tm m ill fo ni&lttosk.off. 
tatotTW ctao J'y.w tta C will I £7  ^ ta t i t  ctoas teat rtaaoo It 
to rora* :©n& If tfea ianfecisns &M ^foni£> m atis i t  ‘
otsII to laf^ eell»te to mttalii m m n  lra« et figafss* "■ v t m  ■ 
ras^ ilesl icitto hn'Xsv®F p m m  ttet Ctls Is €^xi e anl
i?felXoi tto  irp n c t ora to m r?! t o l \  b j  Oul-tr.tr
ir«l cald rex. tctto% ito j rr-t r.rvaritotos® r-n lfrr^  l
ite e fim t *n l tlm t' t.hs f;?toitoa
©f ito  »?:>«3o ta t t le  e o lrh tla  ioetostoits is  to  present ito  
fffra a tlm  or tto  M il l *  tr? odra tn  m t t i r ig  cm m tiorc#  
itonafejr re tin s  os a lu b rie rx t « &  an im ii^ ^ M tn s  e jp -t*  7 
f t  i@ cr^r.UFsllx that O ttrto r m l nulrM ti^s
c*ra m t lw M ir g  «c*mt% tonca teals* inelu&ton in  c > ts ■ 
mttlstg 0.11%  trJX  th tm  it %m m ^ r o n t ^ L  •$& tto  *et ton %rto n t - ■ 
fm m % $ jm  of Ssitotoi* In ctetl with to isi^ siiiiisliilltf*
: v fills tes’sr.* fa to siob extent mtotaniieted the, 
rs-salto or tele Imwttfr^ tion as In <&r*?s& et.ee® i t  w  . 
f®on& tent wtor® tea lsaloslax® n®r® exeenttoftall;? aril" 
xrul @wmlf dlctrtbatel tea ro^ tiiisr etof^ eteristles re**® ' 
ii^ eriarw - If thai siilr^ ldos da r,et an ttm
ttoam n m t to  a nernlnal r t o  r^ l d te tritm tto n  to  glim  tea feast 
rertttr* and It- con to vtcsalleol teot if tea silpliMt-s era 
cxtrerstty matt* t’ air effeet is a isbrlomt trd 
ecu to rlttol^ -d#
■ fteis ravtat or r tw ittu *  werfc t r lic  .too to e-ene * 
tea e r r * l« i i3 r  tto  treh  in  fcrasssli^;: tea rstfchteirr ' 
c.»*nr®at0rletii&si .ox c 1,  t  0 frisa^ fcetora  s&leh can iBn.t1osi.0a 
t  1® anraes’wafc tm§ tea tra'&K&xni f^rsant a f  vrlnnfelo *7*2^ :
M a i Ims to^n c u rr le i out ^irsr tea yeors in  tfets wide f ie ld  • '; 
to ir? ro.d eelra t* 1 ^ 0 0 7  **r~feX£ 0 with ten
nr itetel r.r o f ra ta ls *
*» s? .«*
V o x ?  grsst tsdfv'aeorar,;to tror$ tosa nods cxJt It ta eloer 
tJiat ealy fey of effort ess tte gamy I to* ©»4
rr^ felao® la tfei* eo^ lex ronetlnn to £trcllite&*w
4- *
. - ■ = . • ;-/••'' " ' •" ' - '"; ■ '■ " 'A:- ' ■'*■' ' • '* '■’■ "■ " 'V ‘ - ~ ■.■;■ ■"
Veia cc.ry* of ito  ?^r?£ tf-ana on tots raO^ i alttoac!i 
I t  sAxm rary cs^ets of tto  is  est& ito X ly  a
ratallxr^ie&X «  of sissX cr*l
s f ito  fretors to n iM  steiX msi, Its  iss^ifalatlor, 
v lilrii esm it  f  tooiras Ito  ncs!4ntoi c&ar^ctorlcblcgi sir tots
TMm Is  m i onrii to istpl# It ta i. i t  is  -only tbs stoul 
* Ich co» in fl *-"50 tha T z v n t t^ t  rnaclitoto^ c ^ ^ s to ris tic s *  
feist ston a - i s  teirastianxl towlitoti; thsrstor* *£ry ^
scscssrxsat cm  stily  to  nsfia by '© X ii^ s ito s * Ci< 
cr as fas? €&vpr&ailaally p is to ls *  te ^ rir#  sccisiimt ito  . 
st.;s* imrtmfeX©:#, leaving on# mri^ te is to ctoiledU -to • • 
Vale «r*ca i t  is  pressed tof sto£y ®to©l#' itrittt ■ tm  f a l l  
’a ;x ils ljs  toot tto  to ils  ucm!* ^ it fp to c ic s l prororiiac-f 
-. sis© £Avl Etor©# «ls *0 1 1  os crxtiJry fto lto * natota» acoJ 
cm! rr:iy otoxr fcstxict era six iivfXasaoe* to a escisl^ss^bl® ■ 
itgpss - iim sasliliiiiig etoraeti^ iailcs at cry stosl* - ■ Cl tlx 
t  ’OcIlX r%r4f C * 3 vrrtofelcs c * i to  rvtol/Jrtrl i t  r ; t  ■■■
■' ©raXto£i&&# n# Us# t o l l y i t n z  empale :trliX 
teis «msfeXa.im cr^ re tsl sf ib cto3t is to rx *s# ilia' 
teetoog to It# iv^lc^ Irtl x w it rr,o\totoy
eto^ r^ toristlf8^* •;:' '■.'; ' • ' ■
itm fiifsstal ©sfsl, Is  t r j  m%Vixm ■ 
o^ arr-tiaa Is cttmmM toy %im  tool topin^ tr c  tm  tto n&torlsl,:' / 
to bo a it  m l rs rla a to i is  t**is rn tori& l a extrroeslva 
io m  wfeieti issmlts to  a pflasrtla.fl.» wttM ti tlsa ssto fta i 
ami 'u ttto ito ty  «sassa Isea ilxa l t&Mmm* ; Xtaoi to
tills  l»~£i$ m m ttm  m frcacpsfci of ra ta l to mmsmM. mmmMw 
In  thQ form  a f  s. g h ip *. f to  tKsxmt a* p lcc tto  f  1 m  •
tto mtal rrtof* ia shew* ters&ig mpcm 
Ito imbcsWmt ©oniiiiim cif tte' isataS* tot m m t tst plmgiito 
ftoi fsrlop to cto*is* to tot f^ Mtod to Hi© mmwsw c j m i r ^  : 
fit; itis m ltto ?  ^arattors#
-■' ftmiit tho r^ o, to fifto  tto msf®!#
tto  le a f dtttoXarad doling tha pretests mssl tto  teliairlaur of .■ 
ito natal woSm t m txm m * h m m  m m m B M m reM M  ix fX m m m  m  its® 
mehlnii^ istora-storisti©®#
fa ftmrtoti* fUmtr&ta tots csaisspMcm a ©tart ■ . 
e^ xtwornti^ m-will. tm .g tv m . ' t o  toa 0 too *
1 » reehirtr * 0  toittl* mtoflU . ...
2* M&ckinlrg -a tauy #.seifl# ;
*♦ . ’ .  ;• ■
■ ■; ■' In meMmimf m tolttto ssatui t? 3 0  tm ^m m  ;
■ mr ilrad to cto^s* too ©Mp cncll «aiS &»» .to tlss lctaoront 
rr^ -^rties  sT a to ittto  sotol* tto  ditp s££lt ton! to ctsr,?bl® 
end m m f»  t o  illmsiimtoi wl;mn oi^ lmry. asst ii*cm is : 
ragtitool* fto ©cto&l c4xlf> t T r r r t l o n  is ta or&srit ©e a 
teell chip o f  tsrittls ifiitostoX torls to r* rlr.n as^ y# so
r o t a t i o n  o f
W o r k
Feted o f
T o o l
T o o l
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To o l  f iGR iN ST D u c t i l e  t l c r ^ L
’a** :■ ' 31 ***
XssvlKg too l rtul e ^ s iio j ih>o rJLrXoom
o f fs le fc ic ra l hoot r.s i&fi ehlri s lld aa  e?or tht* tool# 
foeooitlfv oe tha n sto yic l is  b rittle*#  i t  hr.u a lo r  
iresiatorja t* chaor cn l thnroforo tha n o ta ria l imlorcpos 
ttoa rln i^x o  o f r is o t to  floor e r  e l in  choo? trns&s r>Xrsn»
is. vlow of this# l i t i l l  er^rtto is  rnrwefho4 in  thsc r i rg  tha 
cLlr> iha %nif: rises* co# than lha ef£&&i o f
those fheiars  Is  ta  riorrant e f  Q sosrol^
■ ■.: : ■ t ■ ;■
haafc* C ^ r:f 5 oiiioil7 t*& tool ctn r&intaia i fco fcm fjoi eutttis
stfls lsr 'C y  m& ea iha rra&hirstro cS irr^etoririles era rotod rs  
fool*
2? »  * *  * *  « *  %*#*.■&mmM »% #
i t s a  tha m to t i s l  b s i&3 ftoeJsIrnd i n  dcstile#  t!.? c m r t  
faroa e ra  r ia l 1# t?;$ t-wl# tM ilslX ir rraiuears & r lh - i l e  f la w . 
??* ta in  the rctarir-.l tsrsi as tha e tro o ii7  of the rt&tarltX f a r  
rX *xiis flo# is  the r a ta r ic l  r.e tn rll7  ba*£3& csmrr the : '
ta e l sn lh sr C xa in  fehoon &is,pftrT*ticsiXl;r
in  fl^n ra  n?* '1* • ■ >.;:
; ■ ih3 mlti i sf ta r* as7 ie rnj % t & i  r *  the ri* *£fc f*"* 
irSiicb tu te s  t&se? w ithin ths f /j ia l  r H a r  la  thacs* frhsarritos 
lisntf t to  isops diis&ila the ro to l#  ifja FT30 is?* t:;o r* irmfc of_ 
to o t I’sr.opoief® In cil ar* Cio  ta  iriaorm t
i ^ U l t  s  r 'OYant o f c r f r f f  ra t  stool
th r r r tz ;«  trtooo rlo es  r r i  iM s er,>stX? € !rs ie s ta  1 lortfol.T 
in  tOa fono of f  fieri! '23*1 .heat o 11,!n i!>o raioi#  *hon tJso
Esji&X" In finally trotts: a wMtti pm
ttegrr* it dsea mat nm m  o t t . i M  i. t itp ®  hat o*ally- to ; tto font -' 
of If a f~lreter t&eeo sflfsM ^ sstrtte * cr tesyy preens 
©n. t to mMMtcQ^.Qf thm tael trMoh- apitm frteilencl-"
teat*'■ ; Bn#-to -Urn ©a^ liiaC' ..
it i© e 3 oli,~33 strandt the* enfflcioni teat md n m w m m  «o 
c z m m t ad to m t x i l t g -  m l &  plaooo of the ratoMcd tolfig nn% 
hmto:tto tip of tto tool# ' iterohy clasisoytog itn chape ml
©
£ 0 7  * . Faytm i* the ossoosiTO host C2r»spat3& eut cn eaetslane
to  Mgfi mzmgfci to  tosip#irttis feel# ' " ■
®  s te iio aX •.e fea^ cto rte tim ' o f • tto  #m ttlisg 'et e# w ftiiii m a ^to 
In  s soar le ts  toosd^dtts&a&f *1 -a* die
to .ttosa yeaa-ora tte n& chining tfkrn ©tofdiiitea nt p if 7 
tutorial Is tranced cs- tofortosv -"-■• 1 " "‘: ■' a--7 ■ ■
. .It mst to MdHgod'tto* In too cfro ** .tia ol i t t i^ i^ c X is iz  
It tec taas itrsxl flirt tto tools la rigidly tell fyatiirt too 
plom * ■ - ^  f h ls ;r lg l t l t y  1c o:r:r*ttoX# ?r# *&®t te fo » ' the 
chip tte irs #  i t e  pfc-esara m, Mia •toolhis &% m m x ime# to t  cx 
aeon es tto chip feroe&s t my. th im  In n^ xntorlly ‘: -
r@l!srao&* ■' ^ *lc estias» y& rl& tisa in  pm ® m m  mmmm a ' ■ - 
proaaencnd irltovtl-m# rmtj 'pr^ mase^ il Is the c re of brittle 
rntorinlis# tei^ im-sitter ©aaa Xtoyg I© m p m i1M ms' m e tim  m. 
fte  tool# i f  It is  net t e l l  rigidly «scm fustorislly
Inflm no tte nr ctiinto: cterr^ ctorlatlca* ' ' •
■■IMe ifaetor# * * f la t  I t  csan p le y  a tnny tzrpomtmt mp%® 
Is  ©sisefit-iftlly ar c ^ iw erir-f: or® cars wss istesi im m ll
e&res*!:eents to tols Imrcsfal fen tore# tty ensuring
ilirt the tool?? war® not osfy told rigidly In the toX4a% -,h ; i 
tit llrt they ©porotod with Mia isintorai s# arx’ n  ^ ri 
were of rafflelent ms® to ^ s ts i tola tortonoy to vibrato?-- ' :, I
£ £34 cti tMa tliS0fy# it *111 bs yeall$&d ilmto**- 7v--i
":' Am" I t  to t mmMrnm nm§, tm  asy ttc&fUsing operation ' 
tos fsteiisto pxrcr# I® rigid* ©mi too stormsrtimol 
w oe i l l  &® nr® always r \ l o  In  o'snnooilan wltt* tools rx l 
* toting#' i f '  fM s 1 ^ 1  r r4  tooling  I® mcrl tow . j
different stools* toa Inportoist factor# all . |
•of tolah «ro inflasncw ttae naehfntsg ctornetorlatlw list ' |
  . -. - . . !
ifcsy «£*# crt sliatin&tod tas to fcapt ormmtatit snd will tlBtetofs ;
ansbl® a e5®orle3ii totem dliftetw&t etels to to nr&s#" ' :/ 1
2# in  ssy rxohtoing optrotlm  to t t*?>xa& fit to rt j
gim am tol is  & function of too s te a l* to o t gmoyrtoa. is  ■ j 
tli# Iteitiir; feetos* which m m tm tm  «ll ss^w. * in 1*1 ^ smrrttona : I 
sb4 If  too mob toat Is gsnoratad* to inrsM tool bmls-drm# [
reexlfsX x^rjsro In tha fom of macing opcod of exiting# j
steih pf a& rrl tool -f faal fata fsatoflsX smst bo fidoptod* j
/s e&rly r.s 1*?77 ^  n^C^ J in bio fatort tor fan .c ton Corbids' ;
toils impmtoi tort tfss softening paikt of certos tool stela . I
wca £0*> \9 ::p s i c^ sd tool Stools imt Suscctoo Oai&ld® . j
in  easms of  ^rtoc# i f  a tael isreos Its  m tting  ;
efficiency# this is  dm to  a ttfmm Ito  rten o f Mis b o ll* | 
trs odpi# w  sl©s tto  Lent f m a r r ta l  i s  m t t i s g  hm mmm&m1 to© 
ref taxiing p*)int sf ito i>slf end it lias last Its racfeaniocX
ea* if itm ® t tosi ucs&ia Jmo:r% ; - ■=,;
It**  ~i t o l l  ox t te i .  I f - tills-::t00 l is- taaad tm d iC fsrss t ■ x-./-; ■ 
mtmslm t l i i  "ik** asra «&& e ^ ^ ra l e d itio n s *  Wmm ^
o f to^X lifat t f m  d iffa ro n t atoola sxj isu^irsod*" 
f l in c  & ite tecX  to lle n ito i o t  t te  tzK&itrJLr^ j c te x o e te rlc tlo  
o f -til# M fftim st ctsolc* '. ;w ‘ :v:".-? te te - to -o  ■, -■■
-"■■■ o 3# < V T im  . fh te t to a  o f  -e te la i& ts  -os* is .  ■tm&l&'st
nxd daaa tasil .to i?iti*gf with ororctiofts* ■ ■ '"ax/
t t e  02*100 te w  te s a  p o s to ia te t ©oacamlug t % j  funetiaft o f 
e ^ a is a te 'la ' m i a i : m t t l& g  opm m ^lm m  'v M  m Xssm  **oireX jjw m ito #  : 
such eo rioist^ i3# t o^^l ei Bt or ■ ilmt Unit* *-&te faaottasi 
i s  te % isg  to  d iss ip a te  t t e  teat"- gax^p&tei^ th a t la* tots* 
n e t p re & a ljR & to S y  m  i a  m t t i is g  o » m ito n s *  J o  '
tte  assaunl of tea t which as*?. flm tt osn fto>rh i s  a fa m iim  • 
a f its  wlsoassitf*, ipeolCto tea t* ■ th&TmH esiadaetlvliar *&st 
eM U ty  to  ra t- t t e  jaateri^ts- a f f t e t a n t l f  i f  t te ' esns* TOOimt : 
is  uzod fa *  M M fm rm t mto@X%. tte  ,p»ps^tles- ®mi9 rs.tot atom ; 
mm itfm re tit  is  tte .fM M  aM n rs la  eofwlort in  tto i 
p a r tic u la r  fteid* ■ ■,-.- 2ter©fsrw" i f  t t e  ©«$ ea&Xant i$  ns©a
Etodla ester* tte sa w  e w i i t i  as tin effaat 
of .tte e:>ol rt will to cutest mi erfeat tte
;i of ©s.iilia!isg t^ematoxlstlss# •■• liis ii sot wsat - 
to  th a t tte ' to ^ t  caalfm t «s* Xidsrteont tmm to  m «xo%
t o t  i t d o e a ’ta&to&to th a t t t e  a ffe o t la  -ecmsteit ix l  w ill 
ml infljonss to a rr-e&t 0 7  agsts^aasst whith -to msdt*
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tiitroOiteitei tr.$ islteotol ttiat isca/ festers 
era lr*fH 'zm ~ < n  te a  usorted tterr^ tte cteractertfctics
of cay mt2rini» It fcns* elsso ircdleotol ttet In noit# tte
v&ri&hl??v it  steald te rrccsiblo to m tr> a m  si sin
n a flrJ if t* trr rr^  irtersnt festers in tte eteol *itei
tte For tte rtte of c&iirity tte
"nit Ct i rill to &(¥£&s& inti tte follrfi&g s^b-c^ etlcms»'7 1 
1* *oitel3 at a^ ossoinf FlitfitnsMMfy* '
£* PmXtetecrf Xraasticc iion tr*i PacaXta ooteisoX*
3 * t^eoxiotiaol end S'racticsX corj’tdarotteii of tte ■ ':'- '1 . ’
tz  etera wXtcOi oca iaflnossso tte !3&chln&Mltt7 t*F f te3l»"r.
Km tterirlfTnteX rort erJ. i^ caXts tete teoJ*
5* t^ rrloaonterf fterS:* - '; - ; :-
iS 4 > V » a  <**■4KSKsiiw£iiiattbHiM>i!ah!sMWi>Nd£lllNmiiMK»««aMg<uii>i*!^^
S^2SL3X ' ov>r... ;: : ■;. cr.,v ■;/ ,
Tro &icfc?j,«wt trrao of teste &*& te ucol for tete*sdt»£ ’
tte nccSliitr^ r cteraaterlcilss of cay notarial*
m m t*» ■ ■■  ■ ’■ -
1* U fa  Tog to* 
g* ’ ■ Short fosto# .
%: -*
. . . Mitels mrjs^r faoXitle tte j of tht®. tost esa
te us®&#- rtei ss foeXo, f'MJS &tg**- in prlnslpXa
tte test is %!isoil m , tte itettlo rr 5 ^ m m ^ r ^ b l0  tollM
?r4 M e n ta l c o & jliilo a  o f t te  to o l 0X73 e f t^ 2? #
t  a  o f n a l# w ith  «a& *-1 1 te  ep03l muI  dfeip ;
-■■Jm
testo Q t V l n  Iptlcs© Tilsit itey' ef*n rrtf&vso
■ ■ ■■:_. : . , • .. , .
■ m, etetuslwr^ c* of natorinX m i tte
■ im t W-VT e te tx r w  eooosnt of tte  miarisl •
uooi end sOa** I f  t te  a w liia m  s lto r1* toes a rorost 
".tost tom lTos to  to tln a  t i l l  is M iti n a l mmdmdkt#
/ . V ’ . :
^  "txk prl&aiplo* to a rt to s ta &m  fesssd on tte  'tx&mxnmsxt ■
t e f  :t te  raeietosea’af" t te  m to r lc l to  to  raeltlisM  fef m 
'■ iitas3art" tool* ssi '$terps@&& » t  ttiispi ‘sf litleti em to 
contro lled tor etesltXftg sgmlr&ei gitsaiarSs te fc m  an€ c fto r  
tte er**rto0&tt« ' Xsrco qu&atitiM ef mtori&X & m  ml 
'tos* toste of tMe PorcMpt£«* :' ‘ . " : : ’
In wittr of ratorltil tteso to  ^Mffersat '
:top@© of tout* i t  to; -te tte sshort
;:tests end' to m m ixm  tost! tte-' f actor w m M  mt trxlMy
ir f ls o r to  too roeaIts# M X ' to o t  pfeodn wcro e:i3oLir p rin ts  1 
iiM  r& jc e to d  to  n r i t t t *  fo r  *&&i£$fTO eofrof^too# 
;V:‘ Tte too rottedo of Stort tasting collated -
•5 ; 1®' Tte faeMna Step ' ; .
Ht*. /tealxrXto £rliX Csr^ nrcttarw
1. T o o lh o ld e r.
2. B a ll B e a rin g : Takes up shank fo rce
3. Too l.
4  5 . T oo l c la m p in g  screws.
6 . S h a nk  fo r  c la m p in g  to  m ach ine  to o l.
C a n t i le v e r  s p r in g  p la te .
8. A d ju s ta b le  s to p , l im it in g  excessive 
d e f le c t io n  o f p la te .
9. D ia l In d ic a to r .
Ho. II.

Tula Is  etasn to  Figaro 11
mal to  cpe?attoB to  F if n »  111* I t  rroocsso© tod (^ itto g
l@sisltc.e0  rs i t *  'tss®tstial fo$e$ #»£t©& I f  toa fnntorisl 
r . t r  t  toa pem im & tm , a t a «toJR»Ctor&l99& ©aifctog tool*
Sto ta s ^ ir t ie l tm m  m  t te  t a d  'to  m m *to& m  ton ;€ to l: 
I f  * « t n ifig M if im iit fs f team* \*  t o i  ­
ls  r ^ a r t e i  I f  to» 3  fcntto ed£33t tra o t  nfifeti. -mm 
r ^ ^ m u t l w  fto®% to-wir** toa- toir& to ba-tottoatod 
t f  too mtitos cf toa tr*!*
-ffea e l^ t t o  Mast totofseti toa © lew s! te a l cast tto  "
? a c c lt^ s  tosst is  -©ttootad I f  «» c ^ & r  u p ff " A' Ita^toa tiia l. 
e to v trg  arrtog s to ilm ty * mm toat the daaped ' tool in.
tod in toft os&jr ps# % ulitolt -to d&ftoato&ditor'ufc
e^ msfmiEt «te» tto Catting £&©toto&ea to Isatog sccere^ l*

tjlf
fIts ernes tfas- ©tiagted t® •'•
. m r ®  t f t r a *  I n  flg a r®  1 X »  •
. fIss la t te  m t f i f # s # n d  mstsr* ■ 
vcjz ^ccl is  ts® n ir ft?®3 © real ©t
trr©sr*acit*a €3f t* 3  £i«r&tsrf ss* by m a n t e l ih® rasrfac®
' 51 e x t e n t  i t  * -«  f# X i H is t a maf® r$li&Vt® crrrertear*
cs 11 Is® usSi*. . ■ . . . . ?
ttsa a a iitrg  f  sal feat ifia  feXlosrisg f%ftfei^ s®i Btera
in Ftfrir^  Fe* lfs n^X 1 i^ In the m glea ef tte too l »®js® . ■
©era tost ant ©tec**® te fm *  asii a fb w  ®it©t* te s t t© r  _»**»
th a t tm  irpyiai&m. mtoaimtii trtiliii nisfet a ffs e t t te  iccyXts*
* 1 eatest! feel driers to cleln^ l is la tea rr^ t c*ricte;it 
f®3? ttit  emttlisg ®p©r&t£esi t a t  by aifeaaplisg to  thi© § m lm  & 
trw ©r^ frrfgsn -asfi to c<&?oto&». ;
tfea feet aiicl/^ th ®t ©ait/eg© ©xitrallM ,©&<3& H t t 1 
c Jte ss^ ea * 0®f • ®%* im» e sx«tt® ®gitatoli;sX cst %t I  as 
. secede death e? c*i to feai* *.^ 2* ©~*-vi Is *CS!$^ {1/15*}- ■
da^tdi ®f f i t  sisi m f©sX a* *015  Ci/Si**J g tra  * ^ 1  ©t* isw .. '

T;o m l i r i t l  mm,Mt  tost tfm  mm  tsasMiiM im m M im z
th ih$ra tor irwrrsstratoly .3 * to to&ciS* tsxsSL this
wsa tzcri&Xly eoffi slant to &1y$ -a ave t nt ys^ itog oa tia 
dial & x iy } *  - - - - . «.....
%ls por4ir«:f ^ h l€ %  eoild to esllod toa caitiff 1* **3*: ■ 
fsetosv X© m msaoro of .tto to^ efiiiiiX tm m  fMdi. %m :  
® * jz tw c M n t to too rssXsto&os ttffotod fe# tto mtoyisl to 
tlo etifLc* -
*!*is is res'll ishol ft? ” i ts iz g  isvrr* s^ights on
a rr*~ortXr^  loot r*d ton to wlchto fo~X*so too torc^ stiel 
tores* too i^ winej tte.&tdl todtc&tor o-rn tons, to e i^l#
CSlOCbSi* ,.. . ; :.... . . , ; :, .-’ , .. , ,,- ■ .• ' : . :; ; . . .
/>*?' ^  ’Mw*f»<**«s% #■>%** ,, -
T ^b  $irr%m±*zz M if^ m  far** too ,r*'%r* Ococs in that 
t^t is--otrontalXl^ f a fell! Xtst^wls0m-#is--te^ pt,to;in#i IXs®^ 
ttis- fecch r^ ottirs - to Ito* prc&iesX to*o e ntXIfisiitm \ 
of a astXX to ore notarial* is ^^ IstorcrX on too iXaX irsttrse* 
** o rrtoratns is BhiMn rceirfcl*& in; Fign^  : % § is 
i?r^ ri with ti t-I/rt mit Xlo tor-'ls&artioi* in, tlia tairai. 
si a cusystrn or tmm% istlao* sy it tmiM b# fltt&4 m;te§ 
irsmctTOioo cXMa of a c^ntw X^too h j  m em  a t a stalls 
adapter* . ;
fl>o €rill is I six to a fcored -out immr m m im t eoltoOXo ; 
tor a Fa* 1 itoioa t *oy charSt df*IXX.# 'ani, this is  ara^ ixpi - 
to' allow fysa -roiaiiomX csX ©ll€insr mo’famnt mffletont 
to o^ralt too * ^ 2 ? r^ liasl to too feiXX C xviT j^ tlia test
mm. to  Im %mmmiitt-ed to  Hi© t»  gsogas* 7ho gauges: 
m m  * cti^ ied Is^r tsydrsaiilie ps*n.ca;m#,---
ffi0 aeotipsialy d r i l l  is  inserted Into the
©oetoai i i  ertmf^ta© mw&®£ as In  Figaro to* g* .
ftia mierlel to to tested-1© »  taeertoi into the lathe 
elnaelg taid I t  is  essential that tM  tost epeei-ea is 
accurately .cental* ■
f tm  end of tto tost feeed art
:‘ r*
©satf^ d^  to m u m m  a true start tor tlia tost drill*
’ The la tto  is  .set running toe d r i l l  fermiglit to 
tli© fm m  of the test pieee* a CKrdoas foapoly of cutting 
luhricsmi is  tomod on arsd toa toed engaged#
E:.o rccdirgs i> grjgoc ore if  s.* #10 d r i l l  *•
Ina© entered to m &m%3i of lie dlo ~0tar# I*e*' §** penetration* 
The toad Is  if mar dteorgsgsl sim! t tm d r i l l  m ltM m m *
T!m -portion drilled is  mim parted oft  muI  the spaefeiSB 
Is rstoy tor the m%.% test* la OTOry ©asss aim, tests s^ ere. 
carried oat tm  mmeh. epecinen. sad the setas! etmds eed foe Id
X 2 m ±
t3.s©cl €113 foliages
iws&WHas*
750 r.poss* t . m ~ n  
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im L a t h s  Tueeer
S^L
N o t e : -  T h is  T e s t  M a t  g>s
C-Ag^j£P OUT WITH APPAgATUS
5 \j i t a b l v  S e c u a e p  . irs a  V iC C .
Hi#n ©anting m% totte at crfel fsacls tsrhicti ■
w@to cm the top lim it for the gm«hirs®Mlli3r of U m  mp@Qimm 
itrilcr m% c rofal sf tfeo
s^ adlsg fisd to to tepi* a# ®§gr **®&iti,3£$ tied
p m & m v &  fen 11 is tip jpspl&ljr nail trlcl^ t" oseillfstim cam
o o m r  in iSa c?'TC?e* CrC?i» onelt ‘eon&itltira# no ee^ irafc# 
Lafoacmmt ic s M .l t  m&te and Ife# te s t was tto w a l Lrrcdi&tel?  
to a¥dld B t& u ln  z n : l dsjsrga to tto m p m m i*m +
y*«. $■%< .v 4 *■«*» ■' '
gsj ajL^ Laru2*
. A setting tep* wltli ii iidfcd ta^or c&snac is  
Jrjeertoa. into ifeo o f  thm € r l l l  e^rrrtito i* sham la
Flgara fro* &  Tfie asttimg fear I© &ftte&od cml 
©M w&en tho weight Is  rtlaced ra tto  m iek* each nstzh  
m pm m m tm . f i f t y  iiscti lluu is l  tho ierfe?o g&ugo stoaXA 
SGCOMIHglfW. ; . ;
Cfel jf**’'** *^ «»’^ j r & r k  *'* "i!S ^
m slIfeFHtlOT is  ra le  fey .in&crtli^ into . 
i*o  c-x&ei ©a old d r i l l  w it! the point oat off* .Smltoisl# 
-cr,TTn rotgcliis sm tfcoii pSL&c&d on. tfea d r i l l  *t*l tfea rar&tnga . 
tafeon* <r *v o f c«re&  to ir~  taken to  ®r m  t&at © v^  "tiling
is  crittafely #r*poi»t3<I#
f** ”‘^ 111:^flnrirfniTlB'mriftrT'fi* > -
7PgiL-L Po in t Thinnimq Qauge
<*>
fll
View o r  Sleeve  Etc. R e m o v e d  F ro m  5odv o r  Gauge
0-
~Igg~r PLUQ.
m m  m *  7*
e*fontial it t r m  etrsi»i£m it Is M mds.-fuei tots 
fo&tsiyo §mm gw«m# to a p i t l  oxtsni IIm
i
b j  tiss g m & t* . • v
toi«&xe$3 of tho drill point wmn always topt mt 
*0£0* fx*i ri cnn^o for tola mcsawront Is so ©tarn In 
F to if3 S 3* 7* . '
Thin trpsrstas l» o «d  la  I&s t&l%zml$4g. aa»mr* . 
taet pluj is tosortot and too irlcro^otOT 
- notod tfton tsnrit. point Is on* protlon cf tis
-. toSf'|XBgg* ■ . . ; . , : , ;; . :
.2h» d r i l l  In  now ir^ o r t^ :ia to  ttio-«leem> ec& 
ro«iood ti;r too cot esrw*: fho point
of tha tatorrttto* In.. tftaa. «&$*&$»& star .pgsehot atop 
..until it Jast ermieets on* *i£* of tint tMnn&d point and. 
too Kssdina noto*JUs •.. fM s  is ir^ n ro^ ortad on too oppTSlt* 
.sida of v*m d r ill ' sz*& • too fin a l fo~&to3 m s l M  l& r.tle s l*
> ■ 'S ■ : ' , ~ "
: Zxssolo T,string on taafc jjJas:v *■ ■ ;;*SOO" '
Jackins an let elf.a af ti|» •fCS" . .
O V ■• : ;. . ■ ' ■ ' : ' ■ ■ ■ ■ ' ■ ■ 5 , : > -
m  ast aid# of tip *225 a- ■ ■ ■'■ ■
. ’ f toi^mmm- of tip iss #020% ,
: ;.-<»»). isiiiasiLito. ■ . ■ , .
""&£& sugtsls-p errors to df i l l  "gr'lnding mm ml mo 
; oasspnrison. too^ seitla ttl tbmtmfotm- esc& drill sft&r
giritiilr^  i f o tc c ira io lr csssourod ant ■ tte  l ip  m gM  fep i
P g iL L  P o in t  G ia u o e
Large Knukleo 5et 5crew
(fy O
5 m a l l  S e t  Sceew
/ e , /  S h o w in g  S leeve  gEMpygp p b o m  Bo p v
c^ r*ctnz.fc sfc 1233 fc# rs eh-rat Sn r -
Tno 'oml%nir~at*j is d ltrid e d  into
t m  ese t?  In  ih 3  f i r s t #  th e  ^o e h d rd ix j c ^ r a G to r lc lte e  
lit ciiid stosil end id Id free m n ttin z  etocl &re e a ^& re d #  •
*aa& the effect of eoM m ^ m tin n  on tto m  ^dittos is n o te d * 
fn  to e  c s w l  e 2 3 iio n * ‘- f l .  ssw rdas o f  s lM  C rse  e & tt i& s  e to o t 
i^c& tcers Eilsr^ d to ponaeee-' inferior rnchlnli*s 
ehsractorislles# ee meessed fey rredaction rosrilts# rre 
toctoi mi sixltol in do toil* and tot regalia nf this -:- 
liw ts ti||a tlc m  mm' gtw&n* '■' • _ ; ,
. ' Ito elcrity# the toe 1 e^iignttons will ho dealt 
sritk ei^ rr&toly* Td, . / . ' ‘M & M :-  ■" ■
(a) /" «#* +*v% <r*v,#*Sf**f#*#_$«*«*
: ■.■'• v
htM to  Cattlnc fern Icon osto^ rlwXy 1
in  re ce n t Ito e e  &rJl c e rfo rra  «tesai«nlls to  i l l !  t L d .  # ito  
to o  a s s a i l '*» o f -a to to ?  rad th^rsir&rQ  r;htch tn ih  h igher*
In tol& iorozii^ atlxi, els? circles rore totev ttoe ef. ■; 
tdach Mr# and throe of lr.ro whick hd lorn .©aftjeetbd to- • 
csld redaction h:;f ZzUSit Pjp'&trj* The latter carries ■ 
e ^ r . to d  f r n  the e&~rs ca s t as too blcsfs: I  :a  tsn& in  f& c t 
the  m d fita il 1>1eo!£ ha®4 i »  c a t in to , toe Tortier-c#. and one 
portly prodnoed tut ferlgfrt hmr fey .e&& rodsetton*- ;
; in_order to eradicate ansr passible effect, that tte ■
ec*2e m t&c<££ & z t i% . 1^1 bl«^ .&saps
rcars* rlevied rri&? t:> fcs&fcl&s* :
*U$ f i l l s ' j r l i j z  c^ordc .1 rrm i^s m&V&iesX 
to^ .t n^ ires W3n» 2 0^ **?*?ed s^x tha earrslo b^ rs x :h i< h  
^ill lx> fdentiflod es errrl« «$ to sis* ;"•• •
am* C~r-U$*-r\,
1. 1.3/1S* : ;7-.’B2£C£ ■ ; StM St33l
\ 2. _.; 1.1/3*’ Tv ■ said rtsoi
■; 1.3/1S* B lm z Ordim^-
lu ;.1.l/3* ' B righ t #* « ■
5.X:^ :U?;■:';t.2/l6!* ■: :l» Blsetc Eigkss* sui^ to^-F/o
ffj
rs_ -: a^ £_&
? ry
1. 19*0 ■• 2S.5 33-0 60.00 '78-30-73
2. £9.0 30.6 Sf-.O 59.00 60-52-59
3. • ; 17.0 : 25.2 : :: :V'35.0 " : 5I»*50V '. ■' tis~39-m
it* ‘ £7.3.-: . : iV .h  : ' 20.0 . 52.00 . 3>3S-30
s.- .. " 15.5 • 25.0;: ;. ' r 33.0 .■: 53. 50 / 35-33-35
27.0 . 23. 7 '..... ... ’ 18.0 ; 49.75 29-32-30
■ : (a ) r^BSIaa Show 8<n*i~-gst «*-ivw. . ../•....
, Three testa wai^ emisefat esveseh'eawle-
;r@sulte< ■; ■' i ': " --
Irsls-Ia* ■ .;--IlM22sJ^ S2i2aS insra*
■ : ' ’ 1. ,L ‘:.3W . 370 ' ■3?0-: ’ 373
IS*
r'sfKSml
■e>§s
5?,- Jt 
£80
#gflt s
ef^Jy
54
TEST NO. SPINDLE 
SPEED 
R.P.Mo
:
'
FEED INCHES 
PER REV
STOCK 
REMOVED 
CUBIC 
INCHES 
PER MIN
BACK PRESSURE LBS
SPUE 1 SPLE 2
- • : .
SPLE 3 SPLE 4 [
■ - V:-:;i
SPLE 5 SPL
t .  ) * 3677 240 220 ; 170
■■■■-■ : : 
160 150 1
) :  ^ 1
2- ]
506 ,0 0 5 2 •  5147 320 300 200 ,  190 180 1
\  3 .  ) .0075 •7473 430 390 292 270 250 2
4 . )
) 0037 - .5 4 5 280 260 179 160 150 1
5* ) 
)
750 • 0052 .763 350 340 200 180 175
6 .  )
.
.0075 1 .107 440 480 290 250 245
'
2
6R*?*
S0b32&
r- *"p^'fiuZF
SPLE I.
Sac
10
S t u c k  k i  w w o  Comic •*’>)
1*VrP'f&9 '
100.
30
40
.50
Grpph TuL
£06 RP.M.
"To r q u e .
1_____j
4  -6 8
t l lO C K  K l  MOVED (C u P tC  i * > )
10 t£
a *m- *#**$#' t -%* '
JV -jR .
too
60
So
i
40
£» Jfjf.tr fftrtuH u O.umc tnfi)
cr/ja ::•). i««
SPLE 618
Sple6
5  1-4
SPLE  I.
0 0 3 70037
Wf}^ VLi-fl iiu* -«. *“Sr J^r Vr
\
O,
A d m ir a lty' Drill Comparator. /-
I n  t h i s  case  th r e e  t e s t s  were conducted, w ith  d i f f e r e n t  
^ fe e d s  h u t  k eep in g  th e  S p in d le  speed  c o n s ta n t a t  fjOS r .p .ra . 
The S p in d le  speed  was th e n  in c re a s e d  to  750 r.p*m . and th e  , 
experiment rep ea ted *
The r e s u l t s  o b ta in e d  a re  g iv en  i n  c h a r t  and f o r  
s im p l ic i ty  have been  i l l u s t r a t e d  g ra p h ic a lly *
' In  G raphs 1 and 2, th e  b ack  ■ p re s s u re  i n  -lbs* i s  p lo t t e d  
a g a in s t  th e  s to c k  removed i n  c u b ic  ins* 
j ' : I n  Graphs 3 and h  th e  Torque in  in c h  lbs*  i s  p lo t t e d  
a g a in s t  th e  s to c k  removed in cubic in c h e s .
F o r  Graph ,;Ho. 5 th e  H orse Power was c a lc u la te d  from  
th e  T orque , acco rd in g  to  th e  fo llo w in g  e q u a tio n . ;;
H orse Power = B.P.M. (S p in d le )  X Torque ( in c h  lbs )X
-33 ,000  ,X-12-v.v.. .
The c u b ic /in c h e s  of.-metal removed: ho rse-pow er was 
c a l c u l a t e d . and ■ t h i s  f ig u r e  was now / p l o t t e d  a g a in s t  the  
f e e d  i n  in c h es ; p e r  r e v o lu t io n .  .
-A sse ssm e n t' o f  Results*
The r e s u l t s  o b ta in e d  fro m .b o th  t e s t s  in d ic a te
1. M ild S te e l  i s  i n f e r i o r  to  th e  M ild S u lphu r b e a r in g  
ty p e s  o f . © tee l w ith  re g a rd  to  m achin ing  c h a r a c t e r i s t i c s .
Am erican ..L ite ra tu re  does s u b s ta n t ia te  t h i s  r e s u l t  and 
th e  fo llo w in g  e x t r a c t s  from -a  ta b le  o f  m achining
lacasreh Osissista# tm  eibi*r :;:2ui4s etn :ai M te*
Cejta* * k 3 Culr?*i* ?acki3v£*lliiy
' r.t.rc^  "crcs Vrrco '"sit**-#
ro?i iv** - . .
ire £ttd htol.. * C J / * 3 3  *£^13 m-a 83
IXumtli ' -. ^
>?,a=?8*e» •» *^ -s5 1^
hms CXitil.re ■/-. - -. ' - -
Steal llg h e i- "  f " .e 3 -. 13 / . r U s a  Z 133
OelTtelff v - ;■
; ;. T to  ttro M m e M X ity  r c i i *  ** n & y t 's l &r® fe c e d .n a  th a  * 1~t
ueeaX in tu rf sax « TCt&r&t w ith at* F'rso
Catil* x c ta i l  uhich t i5 ctrssi .siliifery rr tire  rf 13h* Thus
.mlvtas t e l «  100.m m . tha4 fti# . . m t M  A® ie rs
/
i ^ sMsxubli thra tor;sr-^:r froa e it t ire  stosl rz& vies rc^-a# 
7to TVyXor fpoaX is  d crited  frs o  ilia  TsyXar Formal a VT'*® €*
triaSf^ i , UV;/- 7 if ■- ■ - u 3V v i ■• .
Y* ** cutting crcoA in  f t  /  s in  ~ ;.-■'-'.-.. -u-u'-,■ u
; \i:, f i aai *to*tc& u:.. e iu  -e ■ mu
0* ■ *» A irrmtniit for tka ^etul tlaper&lrg cn cart It*
cruliiime t?d c^uul is tha cutting rpccd T~r 
u iusl lira of sro rfcita*
a i ennr-fuui <r~'or! cattily Cove?*Ana I t?7 vcarlxo
V* I t  £& thn rio'ra r f  & s ir- ifh ii i t  im  
i r~strs in cirva if-an Thnt Ufa 1*5
n;m Ux fc r mu a ' in  1 i/u lu *
the mmzttm ef life  toet® *a r*£4tost chart teat© tot the 
t o w r t r n t  f a c to *  l a  t h a t  B a t fJtily d o  fc^ey gmomltw .
eutiDtmtiata too mmlis oMxiiLol to this tovositoeiics** 
b a t  th a t  a v e to e s  Itmrs b ea n  e o c e p to l  b y  t t o  e n g in e e r in g  
industry to this Oauntry end Amricsw
Thus te a  Ju d ic io u s  e p ld ttto n  o f  C e lp& ir t o  h to x l  
i s  a  f a c t o r  s?hic£* can  m t e r l e l l y  IrXXuosce the m e h to tn g  
etorsetsriotics*
2* Cold n e & ic t ls a  does tM  the m c lito to g ' c h a fm ie r to tle & *
It is rosi teat to all csxes tea r^ chterMXity
to effected to elmst tea csns togros with esM se&ietls&p 
ss ell results indicate *ai_ increase of srproxirastely 3 rer ■ 
c a n t  ns n r e s u l t  o f  c o ld  red u c tio n *
This eon to  explained e® cold redact! sa ts a passes / ' 
Wtmm w it t o u t  e x te r n a l  tomb &ia& s u r fa c e  ronw&X th e  m a te r ia l
Is-reduced to else milMs r rugous f setter,® m  tee ability
- . . . .  • • . • • ■ ■ . / . . .  . . . - . . . ,
of tea retorted to flaw end esxsaquxnlXy work teaton cs Is
stom by the ratexrderiX teet flrssren* On in&Jecttog this
.- "“ * < . , .   - -  ■ . .... . . .  ■ ../ .. . '  .
eeld raducad mtsrlsl ts cny nrteinire c^ rrcticsi* 0 0 crams 
rtociia t lev hco f:Xxe?ml7  i t  ken place It w ill require lee® 
tores ts oxaeis-t shear failure to** energy rrrmtoad will to 
to "  a i t i l  thu© th e  nacM m lipj c h a r a e to r l e t l c o  e r e  ltnrevsCU  - 
teito reduotisa* to tola ease by drsarto* is therefore n- 
f c c t o r  m ilefi t o e s  t o f  11x0 0 0  i t o  o e . t e in a b l l i ty  o f  to o l*
63
3* higher Stiljteii m m M m t tto %tm ^■■^^■^■.
toor i/z -z& nt to »50lilsirj cV^ otorlsiiea*
^ u lr  ^ n t f t t l i a s t l i a i  is M le f  t o i#  .&$g® n&% m m A  i t o  ■'';
© r o o t  p le tasss* &  #11 te s ts  tom e f f e e t  n f  *2 2  S a ijte i*  
o v e r  r i M  s te e l w sa . t o  itte ra n e o  t i w  » e t * i i i i» g  © to m s tfe ff s ite s  ;.V 
b y  r r  r ’K l - r t e ly  a s -J T *  t & i l e t  to o  e ftteefe o f  *3 3 6  S m liA a r .-- 
wus to Ircre&eo t e l  tasatd&ini* &mrnmWwtm%%m by fd rito #  ■■''
5 to ? tsat JUe* to im  £?te»l* fMn '
eiridosco to ild a^ e^nar to Indies to ib&bltora le cn otters 
csoastt, ©f cssd ox cil^^ toils ixgxj&t only
f? ro ia # a s  a urajpy e l i c i t  ia e rocG e  in  tbs* n m fito ir io  e f« o p a e to rto iic ::*  
;: Tfco raohcAiesi to its Kieiriod el&a todle&to t&at as - 
■ th e  maXt$'M& tz& m tzasz,, te s  c to ra e t& M & tle a  i r i t t i
$&rtteal£x» rozpttl. to  & ie tttlty  to t tarn ©cr-Sa tto .,-Sv:
€a#ms©tt la aat amctly fro^or l^oiml to 4b§ dalnfias* fo^ ront* ;-rl;:
Cbl J*'ff|!*a»«s'4^f ***H#f-f^l £^P  ^"* 5-'rv'w*l'**' f * '$'*} -*■»<•<**•'•«•*•»*£^ iH'fi'ft, i»l*inrj^ l^ l^»^|<^iriKw?i<l»iWl^ .|^Ti|W»WiWli'',<P*l>f'1 '" 'nm V‘ * iili'itur >l«»i‘i'Wih"»li',.l*lii'li|Ml ■>*»*m i> i uMi^nd'nK }i» ii^ ifTlr^iif^ihriii***^ !!!ntntrir t ~r~v*T V»nri,*~
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m$mj. diffltoltiea ‘la totoj woi^ e ©till tol« j
•ia”? **^ 3 Li# ; • If! S e#©o0 tlwS of wi^oltseti *1 Ix S, to
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e-o -7o^onto m l clrost e%?os^ n> it 1©. & © I* co* 00 
t t ie  not f r * »  etoolc fro n  d ifto^o^t t a t  r
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V m & .i& tt 's n  csnoBal of
tih&p^ ortstico f a msatallr tm e A  to to tecal
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f  1-lCJfc w ttS i; a eatl cfcotr^r to i l  ’ lifo#
- tritrt of tteea faeto 1 3  currsloa m m  etllootsl .
"fra® r^lroa eooreao tor isre&il£oiis3®L. o  felt' 
tte t Mm mtr,%Its ttliNfc todlo-to sora2?sX ffcctore ^Mett 
irflacsiciri: tho nrjctlaln? c^raeiofdcttco of this' 
of iritorlal. ' ' ;to:;V; ;"to toi- , ..torj. . a.M 
In  ece& osne ths aetssai m en tio n  ms .:,•
ctosfcad to cr&veo that tha tsos&to did not eamcito fs*3a 
tho rxtosl nm&n&tlm e^rtUlloRo* In t&ms cscos i t  ms 
facnd notarial &hie& h"*ci giron istoFior sesnlts on 
■' tod tom traastorMI ‘to ottor cto^s lit th# -
m m  tootorr in  too tor^ o of utilising tto m torisl m. 
a difforont Jst> ml Is each esso it ms fxsid that tin 
• *m torial did foccoos in fe rio r mohir^lacr chsraotortotios• - 
■#11 nnterl&l lssrocitccid srcc raclitol fsron ferf^t -.-■ 
drmr tar rr^ l to tltostrato to c «  eocrsa tto terfhtoo 
: vhicJa too industrial mchinlst «  escTxstoring* ejmrcl 
of too crrrios tovo loon T±otaap?crh3& rad aro m  mhmm. Is  
’ Ffcirca £0* S* 10*,If* srd 13V... v - - - >,::••>
i t  w ill to sironrsd Ito i a ll Xrtortor e^rnlea r^ ssecs 
p t..rn tare of £.srtooi fin ish  a&iah raad&ra then
. tzzr *lto Is tor torttor rrocoistng or at ee &!$♦ ,/to
... --am.
Jfcs? ci^ ti^ llcity ihar ncnglos ^ ill ba 
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.m% ta po^oift fas* p ow  fre  JLnlx .^ ©toiilsilca es to  ' 
ccrvlos 7# 13# £&t&xi5!i tto ©uiptas* 1© ©toast :
daobl© toat &f too ~tto2* fcsrrlas# Cia ci*orx©torto
©raetlXX i  J^riorv ’ V - ■ ■ •
&* . Sha averse® e^rt^dliiim o f ilie  ‘torsos* gg^ snip ®£j err "Is©
i#$» ro©*-i to  1!§/ 1st ■ . ;. - : -; ■ /  /
■ \. c# *... 'M# 7;.- .3* ■;: , fw .."■ : taw- ■;:/ " ;;; :
■/>1C3 ... #.027 : ' *250 . ' r f*03.
.. ;/ ’©aqpartoa pirtsm is Wm ©f %w$ bat© *
0 f ©teal s »  glT a nMeii dM &^©?ils3a exea^tloe&llsr toXI#
-.; . c#. si# - -, ;s# - i?#..- *fc* ■ ■-. ■- ■'. ■
■,=■' ' *10 # 0 3  ,7 +2@Oy +Q55' :^ : 'U 1 &  v • : : . ,
#11 ,: .*220.'■ ■'*035 ;: ;'v'.'’>83 ;v:^  : ' ' ■
-; $i*$m  fig irs tr  i t  V t-U rn  . - -■
rlsato  diffarcsuxa !&■'cfeamlesi ■■©^"©itlan eoa&& * r31y  ^
e:s?Xr,to tto drcta U a . rm±c*A ar* $ In m eh im M lltr  *8*i«h. m m  ] 
©i* ©altera*! when $*mm mtmtm :W»m .imiiiiisM
recbanle&X: to** to ,{©5© earxyatar etoat) ' 
tfir^ act i!*a esir-lrr* , ; r»ehar#ictl flpi^cs .
t?3n cbt* Irad t c  to^ -x ton  to st rto^to l*v n*£to
15 enft 1 5* cn-1 teetlng anJWX*P*. & r ■ : ' : 
SO fim^SffetoarcsX I ts*? ?encli* mc&too#  ^ ^
Xha csnss^X tfirjl o f tha tm ^sd e s l test© f s  fc tr ly  ~''";. 
u n ito rs  . -..All fast© to liesto  ca c tiltty  rr*i
.tonails ‘ -ft  Is t o t a l s  ting to nato t t e t
£§DIV.TANNAGEBRINELt fl© U . T . S
Ton: . / sq . in
YIELD p r
Tons/ s c .IN
Sample ho
75Q *0 iameter
•  875**0I AMETE8
•8 7 5 ” 0 iameter
• 7 1 0 * ^  HEX
.7 5 0 ” 0 ia m ete«
I*25Q w0 iameter
I *0 0 0 * 0 IAMETER
8 7 5 * 0 ia m eter
.S 2 0 * a/ f  Hex
. 9 2 0 " a/ f  Hex
.9 3 7 * 0 iam eter
.125*Q|AMET£R
• 2 5 0 * 0 iameter
• 0 0 0 * 0 IAMETER
.3 7 5 * 0 iam eter
; .82G *a/ f  Hex
.9 2 0 " a/ f  Hex
f .iOG*V*r Hex
K .8 7 5 * 0 IAMETE8 159
2 . 1 .0 0 0 * 0 IAMETER J 153
i&m 'ttjr Es?tojXi. Im
toaa I£m m ^m m :milmm& m  bg  ihw tors tto
is st £&1 V is  r**rfe03 to £ 0 0 3  vary to tr~7 I7 ^ « x ln r to l7  :-
2 5^. SSna litotes* t’vcn £ 0  to ©to3 tost fir^ r*
•' triio r$~3 y& tm  tofs m isrfcis to* ttai
csoM i^toeilsffi to t is  \‘felis^§' fcsra traps i t  wisa
iisp^ltxa to t&ic f^t.ire* • ochanlesl toate 02a
l!s» **t$w t  5  ^ ‘’1 ^  rsvo c » ^ H e u t rscaXio cro ctoxw
toir©!! tontor.c £Zs;ai*oz ettotoad iltoaiiMto ttot an 
fp?3 eitti:^ eiM /i tools f, trefccl sraeffsc-cufc at r~oMrrMXttv 
fj?3R! Z?iz n ix  F* SCrjSSS Tltmmm  CsSSfflOt Is© /
’ ' *11 tto  istol# i t  Is  to  mmmMtm €m  m M m Am T  :
f^ ieialto: 0I1 toiisal .with tfea- eaiiilisiiit ' ©f ’fcl»
fvtoptoxf m  m g si to t  : tont the?* ia ooili
?:©rCl:/ coaoimi 1*01* to tato^ to-* issehiri&scs cU rsotorietioa 
fmtjsl is, pKl^tl^J#
-■"- lf i  ¥i®?f -te is  i t  w piM  t to i t o  raoLlaiss ':-
©s a# tisia t|ptt 0f isitofial essmcst to- IPiv-iS? -*ttood
1*7 ©©7 to wto~,t ©7 r© to r to t rraotflcstiia ox? a * Irr** ^  ’ •■
of !©to
- Tim- mmr^mn. im m  to ititotos* Fflirfe to s t
iml tliis iMIeatei tlmt Hmm mm no ' * Iti cat
t o  to r v r to  is  ©©ars; t  t o  t o  p>:r ^ © t o  t o  to r** <• to ile tte s *
■ r a t o t o i l l t f  t o t o  "« d l  «a^sl9® w »  c& nloa out with
tlor* r nt©* .
-  I t
M.S £. Q flu$£1
tr /t ts
<eao
M M . M I H f i B f L r t f  l n u k . i t  k n n u l
M&rn 13*
an&aotedT m m  test ©TCI4# 
srorsga v&luo taten* IiisteM of5 tehMatfng
tfco&o ar© '©torn, ip ^ M t e l ly  ta  th© totm o f  a 111; * : 1
W i^m m  Bo* f5* - -Fran piwisas v o m X im  sad m  
©fTthiO  te s t i t e  psiigsr -of 22|0 was tslsaa as
o f goo&'fpso o a itin g  to a is a o to fio tlo s * _ f l i t s  ra j 
slistea in tho -gass^ and teoalte plotted' to fin
point s»a§$s*
iilit not te am;M
*aei
a testesseaarof
inferior
stesl
*ioa‘
'#SaSs
s^s.
*S& &s
m ran “rl%
n^ i*? %%**%?
■eteox 'was msud fop  tfeo f  
s tim is^ I -eooditiops' a ' s&ttofaoti
12*1 serail®* ■ flie toai iif# atsfiw 
1*1 /3  to  2  / lim n  t i l ls  itta ie r ii
tboso'-emaiticms th© toc& fs^
to attain a 1*1/2 houoeo t* 
i o 't e  m te ' l l m  halm l*
28*6.' ssaimts*
th a t flvo  &pQ$lmn& So 1 
tha wmm- of sttaM aj^ nmeMning' ehaTOoteristtosy of 
ttm m  f im #  three mrnmMm m n ta M  M ^mp- Salpims*' th m  wj^» 
t*e# SarnpX# l5 t 1? 'and 18* tin# othor-tero ©assies-teiang $©*f 
saopl# $?o*. 8* ' -
in au
pate o f pm§mctim 
tism p a r Manic te ij
\ ,V5
. S 0 6 p p m  
B a c k  P r e s s u r e :I 300
■^ Denotes B/*nd o f 
R e s u l ts  o n  18 S s i t ^ .
Denotes s*no of 
S a t i s f / ic t o k t
TinCHIHiNQ
CHFKftcTEKisncrr
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I7S
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125 l-o.
S t o c k  R e h o v l d  Cc u b ic  in s )
£«&<
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5
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/75
/50
/25
yjo opfi 
B/?g< Pgrssut 
/
^  J > E N O T E S  B A N O  O F  
^  R E S U L T S  O N  1 8  S A M P L E S
2> E M O T E S  B A N D  O F  
Satisfactory
H A G H IN IN Q
C h a r a c t e r i s t i  c s  .
J ; ....L6 » . '« 
S to ck  Removed iCv&e ins)
W t^xm  tto* 15*
- .  75
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: Denotes Bono 00  
fttsvars on / f  8on0u
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. s » t>s n e i» * vHOCM*NN£
• '• I*
S tock Rem o ve d  (tv —c  <■*)
ftpim Ma* 16*
«* 4
SO
9 0
S  J>£ NOTES 0/WO o f  
\  R e s u l t s  OH 18  5 9 H F L E S
2 E N O T C S  3 /7/VO O F  SHTtSFHCTbRT
nffcmrr//vc,
LH/7fir/CT£XlSTlCS
4 0
lo
t)TOCK KtMO\lO (Cl'fiiC
g lg X T Z  Ihm- 1?*
i t o  ccr-in rX
t o  r i ; r i t «  r % ' ' . 10 i -jea 1?* ' >:h : ;
f!®' Muss th3 brx&I 3nt> tribal
r tnhh 1 r^ trreirc e^calr.lr/j chtrvstss Inf i®
trail! thhi t> fvll er«I it will ?o c*hrarr:2 ih~t m 'r^ trs*
w!;ich* irninhl a c*nr?l **>* !s erring I tha ct^ Ti-s Him testa
that fiiiJut &mm ©e I t e  mms^tam :iw M  within this tmni nnl 
Wm mmmMMlim m m m w Z M » _  ,. *n t$ t£ t  T j~  a*
tte «mte@ jtM fa il ifltiiltt tills hi I ef flite r * t&roo 
Mill ssepisii tftatfi laelniiiS#
ffsr m m ^M n fprtrs . Hits lisrt i^ ihtliis tsias 15* ..1 ?f 
13* <1 nit h  th«l th*& le in rn^ l tvmmrht viiit i -* 
b china film** ihrti^ nrvfc, C *\y$ r r< il fcr#
tea rr?ctftn nhtataa-l In ttera tnstn indicate n tmr.l 
£ct??c:i £W  crcl V 4 r<? tixarci arte lien* bit l?a
iriill' mm fiat in. ll»  irtitt tin
Tta'lntlTn iuai 2n
fern ite r^ thote nr £Vt* ritetal thllst
pf'gfltlif Inftw m M m * ^ iM  tst ft# nisat ta
iicmfhitel# «&&g0G» tte* sseasi^ laalws:. Masl
«c 1ml a^Hinitea mmHc*
bftlh Ir/r^ stic tf tr* entemisrrs thi tmnl far ite 
iii^lcipaiii or. a t&otei<p0 ter tccsasteisly
.Wm nmclilnias €hs33iist«$s;t.sticn nil cliteach , 
tills 4aas..i»£fe^  tyatasai»s fi^ apt ter reen^ r^ h it 13 
felt that thin i *>h la m£®.$&tfce& ta iba hr^ lr^ r i n
- te' jvcdtn i t  teC iJb l. t •' t i n  ill
fe ta m  cm oj?ir3iit3 the iriaeblntes ctan„ct ?rie ttc e  c f  m y  
mtcateX tr>*12 rmnlra t> to verified *y pndtotlrn jr-t Xi3 
■as #all m ; Iho ItC&woiary tmtataies tttal to tMs li^ ntl.gaii 
If- arclimia I t t ^ v r ^ X i ^ n  %xu to to obtaSmJ*.
f ItH weasel to this- $&rsfoso& wrlftestits* of 
w bilet I t  too ©brlnas ttdventefte* emb jy$ ito  T«.ai!cvl ; 
OTslswttsa f tool Ilf® ml tha tifj dfmxrwiten of 
t ta  rrH e tle a i tror?: ever & r t f  3 cver^ whan ito  vtoto S to ll ig  
In  rotfOK^cot i t  iu- rnrJX to l t!i,;t i f  a re lia b le  '
of evHimttag Wm ef sftNiX.im m
Iivtoratovsr eeala tnl i »  fensl# mut rf Ito X*3?f3 ftoicrtoive 
m s ^ M m  atons tmld teTO t totalled ttooo redis ml avvXaatcl 
fnsmbrj mtovtsl rriw to fr3wietiefs mm milrr> vtotol^  lira : 
sr 1 rt*n! action dat&ys*. t o T*xirtes hrra teen mcla i r  n n y  
rto b lrn  e !m e* t a t  rn yet n > : in  f ra  i r r i f lX e l  tny m  revet, v t . 
t e le l  i f  espahlo o f g iv ing  th is  ostosraant#
/ I I  r  m ie n  toso  n ?  r*1* : i » 2  fo r  vX&eo ta m ir x t le x  
cut i f  IX r t  tm rev^rte  ce«d XanjltoH nrX  t e s t i : »  trjaeo e r r l r a !  
l: 1 ** f  S i t a i  tr> nrafel intern* tteri <r aaatoi f m  ilt t
iBl.$CI % lOSSI o i n  tte y  w i l l  sot to ta t
teorto1'
its tin toctloss® exsmtiioct fell nstrralXF X&to g-pMps# . 
imitfiid at coaiieirtifii im n«;#tj siispi# fte #iiiit#©m stsplo# 
win to pit inta tin If »apoo$lw gwspts ant th@ etotrraitor
usis on esyglt -fpraop to gf*
F ig u re  No, 18 U netched
F ig u re  No, 19 U netched

rfcotoitcroc^X* ca cho&a In Fif-ira ro# .-IS llli»tm^a,;::- ;:'. 
t:ia t^ Qs of eti^ietiare, ckcersrtd* V I t  ^111 ha noted that the . 
ir-e l^ lsas very In  s la t c i  r^act f r * i  th3 dovo £my crjic*\£r>..s'  /
f^ia&fSM tt&vQ are a lo t  of- iaplex Incltssioao .poesl&ly. 
ric h  In  Ifcon ^ x llo  r~ l * ille la a &  a^j^ro-pteo# forre^ntoo  
of thmo kan&fodl fsatt*^ Ia llte  0SlstM  tm a l l  . ,:;
CJ&l li t^ T-lCSl «*J3t is CB tllK V it is flgiXK® f?0*15*:
0^st:i3feti^a 1*7 S illeA  cn l lism Gscllft i s  p&mthl& & ^mmtim:, 
of degree# Mt.'im’a l i  other £  ^ lea  m W ^m  tkia naiiiro 
tos ohrarsod m l therefore th is  trox? e o ild  ti€ char^eierlf-.od v: 
% 7 boi&3 haavily with noire® tsiilllca s&lch
not fnn^ gcj^ ca ©tXrhUa !mi es-yiii&Xly rich in &illoa * rl 
Iro n  . . .
-  . . ~ ' i  ■........•..
Ff intros F:i* £3 fi*& 3  r^cte illustrate the t^o cf
ctmetsro tlilcSi is coesnass t> this o*ao> 2aa#mtimll7
%lm ^ i l r h h t m  mm &$m  ffsy In olour tilth feas erldaneo
of CiXie:rm or Iron Oxide e-micrln&tirsw flia ■
are all C'mll in # t»  aul «siM t*o £>ccrlte$. aa thronl Mkm
■ -: . -  ■■■ '. : ■
f than glo^il&r* ttMonutt o f  o^easolw ao^re^ilm . ,
of n^M&tslligs vzm  zr>zt%gtfflL® ditporclon of
the cnipM&esr tss fa ir ly  untfow*


etr&etarss ol»®w«4 use *s atom  la  Wtgmm ■ 
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I *• 2 & r£  $&gy m m lM  t# ^^ isriteX m  & M m lajp t£& aXcr^&Vs-U 
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trra  sr.'X l i t t l e  er ms #?1doneo tend, ©2 entente- i te i  
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in  cf^ar te* 2#-
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Hiss to  gUtftmi2m asaft #tei\tete4*. t te iit  la  a ierdons^ 
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M&ogfttM to tearxsjlTOa «ot not ©n e^ r-neoi srith
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are carbon, silicon, phosphorus and Hangsnsss end fay cMrity; 
they will ha dealt filth :s@pnrat
the .'Of -: carbon from the jsaialbmiti can be ;■
described by .the cbeMesl '
0 '4■.■■•.'Twb■■-:■'■» fa ' ♦ 01 '
' . Cehcnl^ ®^  dasla wife:thiar the physical'
tnd in GZ2£?lrc* is its e-jfroa
eXinimtol l i t  it Is cnacos a tolling esit-m In 
t.v> wild** tv.eixttstoo tbo renj^ X **? ii3 .
o tktr i^irilios ml pswonts efcr&it^ le^ tim sr-S
»^T2CT-ti33i is ibo li^iM mtaX*
■ . . .  ,  ;■ : . .  . .  : ‘  .  ;-»!Ki8S?flil^  . . .
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r$ra cirsdii fchs elXlea- eo&soi feci olfain f^et urtll 
i t  ia  sxl&lcsd to e ille m  by Iron oxl&*« ifcas to than 
dixr^roasKj in  c^oeifie bot^oon ii-o e lites  cr-J. the
Xioilcl bu tt r^xrd y B/s*% %he e lite s  risers to too sris^sco ■ 
and st iho slxi notaX uMw* with Xt~o* ccsording.
to elation &*
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♦&* eXirila^ tion off r&xer&srxs anaia nr inertly
oa tto  oxidation of this elsrsaxi to the enrl its• :• •? . . . . . .  --.. . .'•: - ,, _ = ... .. . , . . . . . . . . . .  •#■
vxbza+'&nt cbcor^ t1 on into the alts so e fh^ cr boto*
eltr n f t?mrsooco fern-lx m too- etotolion
sf tois rtotoie;^  to tvs trsllj £13 rtomnaxt 
imto ill# £l:i# to *n c^ xrile-all# 1»7 tottssi ’^ ipiiil^ ab
. ,  / * I ■' - ,  , ■ '  : ; ,'
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It will fe® imMtfit toat to^  teste tenot .
<mars& in m mWtm Q l ^ m n frtoioi toi tola la
?' x •
la tori 3 5 ro &t toot® fooeileno It is
■1# To oXfcain&te 11117 /tasnslisr# tola I ^irit/ mat first- of
ell 1® nsi4 ii!ol, tJil to m z^ r ©sa<* tot $xxrzn in  rrrnttol '
fcy iron ca&£b*
C* lloTlr*^ oto ifm il ffii tbs etex m at tot to t* 0
rif!vt mmAMtXm^mA:hm$ tie Xfeas
to  eo ^ to o  m l  tioXl to  too eto? too c x i l t e l  lo ru ritioc*
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if hrzxi^Tf too tetb Is worKjrctdtrjl wlto rooml to 
Iron ©sXT** toon toilet .tois toot tot iitr-itrittos ■ , :
to *t fecortloi ellMaartel# It i'aat fet orsrlootel 
ftott Iron brlto in  ito^lf if tn  i r ^ z t t #  cxl i f  £a too 
g»at a pmm^HXou in  v %* fto 1 MiaM retort* e~ mmmm - 
tho offoeto* ■ '
f* tTion t:;3 ©tool Is trfrtot frort too te l :  03 Into ilia
itm mltotofii too iiKltos lining# toicii I®
, (esnontl&lly ri ij fcaeorling to too follxxtrn
tommies! elution*
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end th is  insult® l a  f te tt& r of tlm s to tto
S* in. ta k in g  i  is  liq u id  s to t l from tb& le&to in to  tto  : 
i r ^ o t  isseM* Wm- m m m im : tm m  mMm -mm m m % M itt V 3 
«s%©m' & m - to -«ifea&go$ In carton «£m^ iiterll« imd
ta^r&taro, m m M ^ m g  tm m  tian*-
f&1.0 a^«ttott #®ni. to gstotolt
-p 00 * {„ 9 j) >c {§) ^ ■&, wtora It is m^tsst'^ i^ risg .,
vrltli osjeta» smtont# ■
’ : . (0 ) . _m .fo to i/to fto n .'ia  S tea l
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■Although in tto Xlitiii. stool too from oslfti aad Cw^toaJ 
m m tm tU t m m  in 0 *uiXttotat antd tMo sx niton 1b euttofied 
ea oHdlfl cation till® e^itXHrtoa Is dlst etod
*s c atsalt of ex&lcem&t In c*m snd iim «ld#* m& - 
tlu^o' %w& m m t t t m n M  rs«I to tarsr exlfsstors o^ illtoriiist
to ^ snoratlag a gas* tot* stoot- m a t i n g  Is mxtMmmm# 
eqitlltoissi Is w? sitftitosd and gas; ® m t£ m m - to to srotood 
end escepos to- tto asiasint Tiotorti cgtlatlcsa -
of liq u id  wtal i& t to  wmlfi* r~i r^e fits' to sapeossiw ■.". . 
fcs&rss^tloxw
; fto iulplmr print atom. In flgss*# ia#. 36 to tfptoitl ' ' 
of a rtf timt it, i t  ctfuctw c~t tofu stool ml#t% to tewil -
n too-tJ>*3£3 ato&X wtors. t to  ferlp& sff’ to- a lito tt trcm
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&x& th3 canhra Is fall of re- ...©~&iao# Thus with
rc^*4?i te tu oMznMlity all slsaln *:f t. Is
t;’/rv0 rri^t t -3 £?ei&e&* ee fcha periphery $£& t&3 <nrs 
will exhibit totally different t?r,nhirdi\Z ehai^nia Pieties* 
I n  erhtu to this raactiesif tha mst te
rolaoal to a rats flairs cnl tTiie is &oe» hy the adllilsi 
of dorctlleer;* f&stely* cV^JL$£xr*$ cillaen rs;& ncns* 2ueco* 
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Thus it is possible te €liuirsal3 lie erssss isrcn anile* 
partlsuliurXy ¥it?i clsinislnn* «n sto14 th is  a im ing  
actiaxs# tit t?i0 pre&JUiis &o ferreX era usually r*~i lar^ o 
cuetchf *'wF yet here eirnjpft tirs t> ©hoy S tft$c t e f  
r is e  be th> ctrC<~crj £?vl $ea therefore enipcrrex Cirlruj 
calMtf le-tleri m4 romin i n  the nisei*
- *SIo lullsi? relnfe is uf p^ rnrosnfc in; :rUr.ea ce a ll  
the Xeexluaiien r-r^Xists are Irnxn* to  ha h u rl and b r i t t l e  
£3,1 luf set m* 3^ a la tel prsTtausly* alrllrjp to ttie 
ta&io irsro li^aic  e f a £vr irn ii: j trheel* H en ana c'srsiXors 
.a ssi^ tioa&ry teal ItpiKglsj « a riese af rotation etael 
toirrfXy eintsrlnuiecl wittt these refractery ineXustorta Hity
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e&tto* re a nto*X m  tto  tool* »  l^ tr o r to l
its J£top@ tnd ton* M  ey*A as thto m m t l t m  ogees** to# .
t to l  tcroftl&t?!? l*o»«l I t s  s ^ I c l i w  Hsrsr-li toto;* gm isi. sr:: 
during icaeltisiln/^ ta the wrorj' sr^X# # used
t’-e € leal Is unit to piasEetii .totorlw meoM&lJsg eh&mtffcerleilee*
I t  w ill to  reslleed* tto t in. pradsctos n ild  eteal' :
ttors rra raagr t&etcm * itoh rasst to .e*$j^ lle&
«tl© ir^ rtsMafm in the svto'X will, to 
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and ttosa rerlattosa a 1*0 toet»e *\lch lisfliseiiae the • . ; ®
nc^allani rn h^iMiig
e^s* theso* VQteizrjZft In r^fitx eteel* the tost
or*l^  obtain©! i f  the* tollojrlnrtotots irs otooaroJU'
1* firing f^fielent iron ©rid# ?aot to
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j*rectm% to ©stills# M m  to laiitea is ©rdar that itoy © n
to iw.TTad .£nto;tto 4&es* ;.: -
2; Ha slag isaet to enrols jsf efe33xblr& the oxidised 
tenirifctoe and ©tslillsinx then in  tha eli^ >
5* A high rtstosiiX Iran.©xim oa&tont In tha stea l must 
to &T3ic?$d*. ottorsri&e tto" &t *^ X will ©Iltor jwrto Im the 
»aito or If  tola* mM,m to etrotded to Istofsntl^' ;to;
c3»i«d&*feMi h&m®$l d&ssldfttlwt prelaete#;:.. to'-
r**toto ** ^*rf’^ a<| * * ■^ ,; ■ ’
In  thfr pred&eiton ©f the s i l f t a r  ty r*  o f fro #  gritting  
etoel* tto serin hssle tiili ctoil la utlllsod cikI at i! 3 , /
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Is eddsd hr rysmm rnt 'icmm. t>$hs Ix li4** &iir.tei* • r■■ :. ■ . ■ ■ ' ° ■' ; • • ■ !
iritis Iron ia ftri l*nn  rr& to* Mna?7
& i€£m :i Is  as s to m  l a  i t ' - z m  * a*5§* ^his4ISC3W* ■ 
i l t n a tm in n  lhm% la  fita li< p ld  nMmtm .t&mm. t m  m^mtmmm  
mm m im t^ M 'in  m lt : /
2to p$i£t r^jsly ?15$(£ ®t'£@
iraFT rie h  in  Iron m lytd fs* ■ ;■ fta§ ts*zes srct al ^mtelMag' 
Iran %lj5tiiaa is esslad this eataetle s^lftifi-ss l a i  sn& ' 
cs cagx is  tx m l to  fe rn  n f  ilia  ro iM  ths grate  ^oiis;l3ri«s*
.-■■ $ M s  featars isight aid  t&s mchtete,? ^nrsctsri®£i« 
t e t  us t&o ste-sl msfc pasmsB m & te in  m c h tn ic & l fz & tm n t
rat Irsii Salpfcids is cTtrtr'Sljr ’britila ei*& wild canvoy t:Js
■ ■ '.■■■ - ■  /  • ■ -  ■ ■ ■ .-■■■ ■
fcri itXensas ta iNa etaal* a ftzterisl of thta t$?& w iM
o^ly irw r jr  r a a l l  c s rra ro ia l e^liim tl^t!*  . f-irtosr* eo 
rihn3.r*cttt r%nid?*t%l£ttm c f  i f n  te g s t each sa r a l l t e j  ■ -5.0
AsosiJLs a t  em ^aesrssai <t £&st^ratu:?s o f 113C^1£3Cr*d tills  ■ 
eetastle tsmM to mltott sad x\aaidr to* sfcasl tepo&slbi*
.to . *h*ts* Xrm $:HrM a m 3 *  to ersldod
; tm m . m n t Q i r d i ^  i r o n  $ * & tv h li^  m m to dssaXttorieed ■ 
! ia « if t r :to  tto  s & ltt lm  o f mcr^om m  C9n?&ling, to  tlis  to lX w i*^ ;
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Of both C&f&X&Z'Z* it t r i l l  1*3 raalia^ l t^t tte
fi-mstfet of Xlxr/fee?rt eslpbtCn gossr* incrasis* ;te bt®-- :-; 
considerable* dssasn tha *33ltl5£ point of’felt ee^ Xax-e — : 
nlthldd eni sX&o it m XrsnfaF tsllilf ias: m /m  #mi0$il%
•%at esr a ©olid eotnolex ril/MXa, oaliiiij poini d»a
mr* utth e'^ ositias* is tfci© hwrnr1 ii. ii.,::--.
dffforsnt frm Iron Exlphld® it Iti usRtrl te xofar to, It
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iron i« dser$&£3l Xr~n Oxito rad II«f^ rsa rad •
ti&va r/aggasts4 to., their i^rieraio on allsigoX iiri steal* 
that tb# Etas of tha Cuiist&tfa Indus I x:3 rad £*$!?> dtetrltatt 
in t 3 t i»iX is © function of tls ©t3 \2 ruling soaditiaiss* 
x,; C.. if tVj Iran *i:ida cwtsnt is loe ia. to llo-ti frcm*. * 
iitl©k it in thrifts with goad stJ^X raVira; r^ecite*# ilm 
tl33 C3lUbilitp Of to nOffJdO? iS i&'ST'r.SSd*
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■onrXior rtr/a €\:rlrg rolldflcntior; ehieh cItss ttoi a 
ETrasfcsr irosdn of mwor/ant m l tooy isnl ta © ^ nXotoa*
tine by g stro llin g  t o  tmm CzzMb o f th© ilgttil
•eiool* it fmf* fe© fail# fjossiM# to ©3&te>l tot mstaal 
utm r r X  &§ inductors* .
• ora p%* ^  f^ wicnt fmeti'Mi o f  r/il/lif was 
obrarwod in pFccito** If to c&lnbur rdliti^ x tto ta^di 
to t:*o Xtoild stool 1x4*1 in to fees of Irrm ^ z X td d M  prior 
to ton#tr.£* £3 sxm fc thin toHttox %*:i£ rrCa t t n  both 
**vanl off too baiVy. !2to ssXr »y to s'nnot tho 
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T h l r  tort trf7e~toJ iVt uto^ to 1^1 
g$a& «is^lnii^ f&s »«®iitte m m  ag&tm
illttatratcdl .to Urn fora *$f m Islet'\7rr0 ghirtn in P1&&&
Ho* J&* rni.lt- trill fee t,feca*V33 t*Vfc »*
r"
cmia lim tn&® e^crasrlns 1 * 0 m ssm A m i:^ ©f on* « ^  ef 
e-toal w  toe
T&» jrocrtJto of fera tostn v'ztCx &£** cfron crcriiterlly 
in  Fl oiroa St# £2# £5* t;ni J?* lrJIUrcta t&xfc teto etooi©
crr4  rrevJ.rtrc e!r;rr£tortotto o&l i f  crTtntof ito 
jtoll r-erco^xr* lr t-liiMly r.r*c%?tor# fe^ t rrrflu to vofy 
crrcll#

All clxos. In toto tyr&i cf irlaol v*» criSr&ttod • •• • 
to $»i«eiixa trials# Sto setiml tocto to to tesserltot.
wre cstorstol toeaors cf too r^ lrtto# coirirlto of tos 
r cM&tsj oforattor* V a dirsei eospertooa Is tetrc 
txto totocen too tor$» of ctoiltr ctcolc* to# soton! tool 
d*rton will not to sin it ms felt tost to$ .
gs&r&toss boto if;® o^ r^to er4 «if tost yenra torif* essor** 
issentsiisa 0 0 X terflairo m14 lis» fmM. too tomi isiaiiisi/ ■ 
to r toia T^to iefto i o f ** ^ rtle n to i* erirrnent*
7^0 *^"  ^<>M«*>i^Sr #• w
'  : r fMs ra ie rto l tr?m ucod tor too t t ^ T l m t l o n  t  m ' ■ 
t i T t i t a  Bonrir^  t^ indlo eLrna i n  fh »  3 %  ' % Mi
e^ eis&rt pro^seodl on a 5 oindls atirnilo reoLJx#
end tto nsta difficulty In to# t i ^ r l c - t l m  ef tot® £xr*or&r*i
was the drilltnj sf n 6 1/f*toXa f/w^  to M o n i s m  ; i^i# asd 
m e nais th&t not only Ix/d ilt is  in io  to to  d r ille d *  t o t  i t
tod to to eonesntolo to *015* ifitii too ^ ’srtoLcry ©f to® 
e ‘3rp'32:.ont# ft#  drilling wzn carrioX sn l to toroo «sto|^% 
end tMMI tol^  r^ TtieiXrr airmiintii Led toon in pro&uettoa ■ 
tor font* jmmB0 no c i #1 hr*l toen torn! toieft tcs c&s&fele &
o f te ir a  d r ille d  in  to la  t*» *ttm la * r a t  1x7* £ 13*037 e ei%
ixo nsitor tftot >to 1 sras aerd, too d r ills  coie&X txd tto  
post catiefrstory rm d to ilm  rsotoed war? to d r i l l  eprrsxlm taly - 
1/3 to 1/2 too donlrod lei^ tto ti l? ^  batons iio pcokiro end

f l i  if.., e f t  tkm In  « m I^o y to o a
■ : JiHiTpes te€ Immm nsmI  m 1 i t  « s
tosund tl 1 % § er ic lz t ltr*~ irlr-2 C*11X fnvo tia toai rc*r ilto* 
lis# tr IM ' tho
coI skM In  ito  l ‘ Ct t t o  d r i l ls  tot,:i if f t i i l jv  ;;si
eni rmai to drill ti^ inninatol^  t}~* t>f 1?li cnl
1!:1» un*o ito f Yarmt toil lira i^ irc 3 « 3# 1/2
Lrtrcv *fca fcttzX c t^allt* cr^ r*! ^111 rmt to si cs tLIo 
€im -to'ialal#«si.lfig# t o t  :t!ar pis? ca^sassrt t?s
£C%Cat^  t r z '  ;' .
fto £at 1 2os?c';er s^allty trt# rai toiM at too 
crime rr^ laoilsa rate ail to tol© ©-me ito dtltlir-s oros^ ttoa 
tsce ctvt't+Xltrtcl m ito eitonlla r«^ frot  ^1 ito 
e^ cmirtoltT rf ito tola tan *22to* ito ; ctotro rm 
rmsetol nr* to rrx!3^ 3f a c\maa\eto in fiito ito 
1*€* n 22" insmermi m i ; C rtX l to j trca s t i l l  Fnfcic£r$tor2*
5T* 5 t %a4 life t i l l ® w a s '  ’tes& wms§ t  " %/ij.' to ’" , 
3  1 /4  to ora*
71:ls to c t ciM to lte a to  t t o i  i to  f-ctd tocceiift* n  to c to l 
rr,s rn/erto?1 ti fc*» Itoarto toalltr*
T  to  n o t o r i a l  tsa a i f a r  i t o  rxm Tsuj& urs o f  ®i.
jto te  t o i j  r l/n n  In  r i j i i r a  2 «. 35* ^ Iils  « T n « t  ?r:o 
to a &l¥a taiuISo aatomaito n&chtao* 2a tots 
ceca  i t o  m s  B i t  lo o n ja a  e f  i t o
Ic^^ th * te t  tfc» f in is h  s t  t to  eM  tfa* r t s i  41I b 1 te ls  ,:
f **’
h. 4, to to of hirtoet cmlliy* this ted to. .
farm n goad ©t&tvfclixg is! £3totcia-ai'it pro:iaelt;m .eios&s*
Xto rsjpoi* toairto Qanllty u r &  todai iM in this e^ o 
it ups flir tty Mbfdei? to- #«i», «t#rial.nfiicih ted totsi 
ranialn^  pwyisra&Xf* , la- tetti .saapa tto ejola itca rar 
c^tipfmatrt ,.« a . Wm mmmw . ' tp r sly fiftem caaosits#' te t  wlmmm 
ttst. teal Ufa with tto <*-» a te?:rl2i guilty w  3 to 3 1/2 h m s z # .  
ad to* tto prsTiern rmrltoe wltsft also ossa te&rlh caeXito, 
tte..ta&l 11£» tras 3 3/t| %«t % h'ssrs*
«to Baraeoar mi,.,11 to tsslsr ito ttcnl eaEdlttors. 
nist Ers&ac&l a - mM, tm . tills m m ,. ....
tto  tool l i f e  was*. 6 f/b  liasre* . * t  tods tttj&iciXs? fc story*
fM #  tma & t  loo raiicftvstory* » •,#  rig id  r>ro»dir3 was ; /
f toe tool tatters KSOTd cri ro-cst ito taels ;
C rrfa . toe s h ift t p z c C z t  therefore e ll tool lira s  & d  to to  is  
terras of Ii hours* la  orCor to prto-ee a faar tear tae l X lfar  ; 
tii.ioc: Isa was' tip- asd toss pofcetimi iter p@r m;:-
evmr  v t wa®. r®$ *  ^1 to IS 1/2. mrnmiI ;. 1 *9 * s» lae^ ts®. of /,-. 
2 7 *  trd  ito  tool l i f  j  fmar'tel la  % to  h  i / h  tenrr*
■: totir la st fvmtit ch to  toai the told r  teriel
does pos&cse r r n r io r  lor^intng ahcroetorlrfeUa* .
|S r  ^ 4  < * * * * $ * • *  ^ V f  . . ■. ■'; ■ ;'* -
Shis retorts! was need far the* rrrhtteiiem ©f a &<T^o$x*n% 
w i t h  & tar-! tnne iteao lf eor *nX on the S rlc lit M r  rv-rf'ce*
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H it# m sm & tot m im & a  se-swiiis
@m§> tto- m wm ^S£m ito iii fo r &rn?m%$m 
fiaarto m l to t&  B#ais#ii« Qm&tto ag# aa i i *
ftm mm to# fwtmi Hurt i t  mm pmmiMm to mttmim
rat wa$m% w ithrnt mgr t o m #  of tMVtitg «f to# tom®#*
tint *®<«utmi to - 
aemr is*
o$m  tom ife A irM if ■ *  > m m *
tot# Bom^ or -^ miitgr - ■* 0(mit
%®« figure® limmto to* t Hi# A#i# SttMoif m M w lA  
ict to  Hi#: Wmm^ k iM M to te  #m» m
b f tin #  a#
ftoemgmmto ftoNLmto# tmm tote mtottei pmm&fiky • 
am# t i  to te# to# atom ##* te s t a f a l l  a iil s »  m
mit ;&•■ -«*h S'■tin I^S*# ,AbHdk.MuMk. 3E£lB$' *#< dlk. 'i ^Si ftkjiik. *&■*■.’*ta*. .*%*, tTifirTrrrgi* -:J3!£ .j&^Ssc. irf~Ji/'iirft t&ntri'n
l i l t %M W % 0 m m  *$&*■ & t  W i l t  W & w Si^ m W ^% m . t l l f l l l -  1PSt3P|f
ismiilsite^  to tom fitommgr to iitote&te teem 
mumtmg t o t o  em pm m te ism in  to la  «n§% #m» o f to#  
agm^tten# m m  m  teteteato tti&i -towat to-to #mmto&
mn mmghtmm sptofull# toilt to to# Jto* l^iis i»iiallf 
mm^mm %mm mmrnmmofo tot to toe mft it &mui #&
to tote toe^ atotol! w^teetom ttm to t$*00D wafe ©si 
tote etoto mmtoH.fr iMimte to# ef£teimqr of ail #^r tlaij#* 
f lits  mm m m t# €  « t  m i i t  Him faun# toat to# t o m  Q&alttgr 
m to rl*&  «  1fr* te t te r  to m  to# Orm to w th  O tM lito* I t  nmm 
also mtltobl# teat to# Qteiitgr #te flw a tortor
csJL eirnwxts c o . l t  r n t ^ l  1 7  In 
SKI rtf t&tC f^CtOT©#
■ %3 fo -r ^s^laettori trim s la&icate t*n r^xv^x frar-ori^rltj 
of t^o M i&  B ocsa^r eto&l K»d I t  le  vary £i£?ii£lor*r*t th&fc
in m ^t caeco tM s rarn -rl^riiT  is  in  Ito  ro^toii of fB 't - 
is rn rtsa i* is  tbo t^Q% Wmt ln  m-e&i m m # -m m
tM tzi^ ziiilf^ q etercotwiaiioa. hm$*:tm&m to tssS*. '
i&o .•:**'& ilia wr® rornc^ ierbla mmI tint® **r^  a e*To
of - tem  m « t»§.tisfi of bam fiwtfs#. ea^oriof m
ix&irlor rx ^ te tL z g  c&sr^ tsrtctiear to t* 3 teliR' cstrrlsr*r
/fWfiik
;WlUfi
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I'
20
/ 9
£ciO BESSEMER Fre£  CuTTlNq
o p e n  H e r r t h  F r e e  C u t t i e s
Reva i n  M il l i o n s
J/l.
:l»s»fssat^415£c«§fe^»^-alKSgte^
T# firxlir# toaao e^ r^fcontD f;liiilmatl raor^ nieal - /;
■ touts rnsra earfttt mi via *EU?:n* that lh& rj^ chlr4ng'; 
chrr^ ctorisilca to* ml lam ^ ferd &.£ iho cr-'mca or 
r a c la r i i c * ; !  fselsraj?*
& a  f t m t  m H m  m t  t o s t o  v % m  to s t ig p s d  t o  c a rh o p #  ■ 
toa ratten wXmcfis #f toa falX;r/lrsg ito«Xsi* 
f* , Mild Otaal %ea. iraarili*
2* Mill Fre# Catttta£ Steal *>Mg& Facxto 
3# £114 Tvm Calito^ sta sl £ol& Boais»ar
r^ ea^ tos £r 1 Tar ILata ts&to la tua th . 
ta Ftg^ ra Ha# 53# et*d ..Hi# tassnttal toata»s m $  &3 stossi 
'Is fiip^S^ fits*' <’■. ■:■■'•■ ' ■'■."■'■' ■
- Tha c^ ectom mad tyr.» rsusd* t n rldrrt dltostsr 
■\ 11:111*!";%' t t  w m  toa cJLX^ls rail.
■ r r & z iK *  Imda aw&tas* Xm all 0 i-^ adsmss sr$r$ v al far. er„eSi 
tost rr-l tha raralto oXtotoel ef^ s* *pr,-hicdly Ss 
fipirct IIo*Sl«
*'a i I n d i e s  co tost add 1 aoea^s* Cattire:
■ Stosl £saa rscrsrs raaariar fctlgaa r^ r^tlo® ta toa oth-aap 
stasis tastad*'.--.
. ■ ffca caamt agrh a ~f tad* ir^ atl^ stod ih#
■ fcrrcsctoro cr.trvw a£ tlo fsllai! i\i rdartalc*
-f» Opea ffassrtfc Mill Fires Catifr^  Stscl C^ a^d)l.>
"V" ■ ' 2m- I S l t  Frea C ittin ? i I t # # !r
%  o»on n*sra* ma c*$ai» .
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In mmiMMm w m % -v s UV* tJXW MiMissi
C^s?^2r r? 5t?*issn o f 51 n*rc> e r ^ t i f  cn i c &  rp o e irs rs  
m m  19 n>«** X 11 r%*% ?! C3 r* r :*  *r;%tc & r ^ r l  1 » 1  SsisE* 
T *p i  ^ * \n w t nni o f *rA * io i  rVs*a Cift e 
L o r i. i i  in  r, t l a r ^ t r i f c a l i ; ?  e o i t r ^ l lo l  nr* t a r  lo l l #  7:z* 
l ‘i '^ ':v ~ iz  n  I  " tT f  n ^ J  n f & l ' l  C \^  «* o f 4”:? e n lo rtr^ lo i*  
v w *  VLiv'i* *11 test to ruo c'rrlrisl f# lata tfoa 3 f3o«olo* 
T:.3 r m l i o  o v ifL tro i cros j^ c rh $ £ 3 lt;r  i s  f  l/ttro a
tra* G2 tx d  I«x3* 63* e n l llto s ijp s ta  thrrt v l i l l s t  rd l&  a ta s l; la
rn^aotoi* I t  to ft g ^R ttra  of a^rsa cfcsi i!ora 'is  na c rsrt
C lflo r^ rn j in  i ?vu c tia tc  c*s If#  t^ n s ttio a  tT f^ ittu n s  f%? ■ 
15 ft# it ft irrrr^ t nrs $%* ?$* I?"5
TCot^ i r ; ^  In  e ^ o tx n il^ a  wt£a t i l l  too atr-ara £> 
t!vot fAc t i  S V rrtra * xsn O n iitn j r * il zrly
P^rxaiooa r r o r i ' i ^  ^ r C ; is l r f  1 s t  t v . t
iloto rro* arilao r m  %r>*wnfc 2ti t?$ irit tro tool,
tf&ialnt?l n f  tias ftiist**
** , illfl
§M
f *  1# M IM  Sfetnl. &©fs:
li^ t lt iia #  "mA i r r r ^ a  i>  & trTJ,H^jvijX0 **&£?&$" i t e ’ :' " - > 
faa^MMtio sfSMWOl'STl'AlZ " $ f thiCl ra t'3F ^ l#  -.s- s 
v :' f* $x*a: ®s:r«& fo^Qfci-osa ojp tkci ooXHtoF Is 
tu t  ttilis liimsatlnatilon doos ia ila s it tH is t  i t  m^tn ;ais m ,, ■ 
lubrlocyst tto  isnolilniisg ' ■.$$&&%%$££% m l  s a t ■ ;■- ,,,,
4ioX\iX  ^ rocXoxa tXa ciosX rxsriuni€X.XXf*
J# I*s £t3$l iSriir^  tfotiifco Bslfltip sot ra a
:. - X.^ ,s-;:s.u„:^ / U-o,, ss-x
*> SX*a in  a x i^ s ifa  r fx i^ r tlru ?  o f
t  ^?xt ■*£ IselsclTxn e ic i\ 1:3 & il le  , tTJOX tro a  CsdUlsf*
& %vi%t  it&r* r*r 7 txfiuoneo m t%o mc!iinlrc cf^ rsatorl&tieo# 
*e iXosa irsloclsns a t ^ i c t i Mn  * £  iS'3 nooxfol 
■0I 0OX mXxiiig ixoxjis t t a t  s t i ’i l  m^%mg I® &' ^
f a e t »  T&lc** c 01 t r f Xa%M& t  3 f ii;n l cincfilrrfjiliH T o f i&a
-■*
P* 0&d& ^ aefeintei Sflrllii j§pt©i#it€
1  ^cr# fw i tf CIcoicrX ot T^ aXxjiles-X rostxtflestl^ 02?
H ©;dMr.ati‘Ea nf tutX* ■
■ & ^ 0  foltlnj of etooXf witx ft tell n* »£*;**& fa 
t^ r^ sxvtnrat cin X^t^ r ia a £0S3i4or?XjX# eifroa t*.o ■ 
imctitistftg c^sj^ soio^l.C’tlss ml tXis* faxici^ 0@s "sX 3? Sa?. 300 
ft 1*0 iff uXrori/o offxui ofon s ixro cooX €:. t n
X? tv S^VtU.'V ^ (.^S* ' ^ 0 '0 X mittM. in H10 r - iXtunt gtaal#
7m ^oXX fx>X:ctl"a Is- s  f&ztst* ir!d^> L  a ©• t  o io ftc la l
influence on the mehlning characteristics*; •
8* According to the results obtained on Acid ; r 
Bessemer and• Open Hearth' qualities ■ in production teste,-'';.''. 
ttoer* element Mitrogen sfeexr'presoat' in; steel -would-: appear 
to influence and improw the jiaeliining eharaeteriatios,
9* Provided that reasonable nr@eantl.ons ere taken ■ 
at-all etagee’ori^ imfae1ai^ :fr^s>ee Cutting Mild Steel does 
gi’re - extremely good results with particular reference' to
reprotaeaMlitx*- - a / u-t m lit--,-. J- ’ittpV- :- -v- r q
;  ^ . 1 . . , . .  ^ . . .
10, . .At present n o laboratory ■ tee-i lias Been devised
wMdi:;can- accurately asaesa-:-tto iiacMning characteristics "
fUo e^tottio&'.to too ^adbiintr^f :-
< & *r$ c to r ic U .c 3  t f x a  auX rlsw  in  f & t o l  t o  c iM  c te o l h u m
baca r^owal m l to u Inrzz extant seco^tol fcgr too 
m ir it r r^ itx i* toiutry* Co?arl otool r rollers flora n»'■ 
errsitod tM a ’r**toci?>la to  a rf* -* *  o f a to o l* otooi* tooa 
tn i ia  efcs?ola# b f  u r C i f t r l r ^  to o  aJhorr&cal a p r o l f t e i l i - a  
o iltn s  c£zztcatl&X cvisatittos «£ mM&tP* % o ctoala oca 
bo e so il^  a iffo f^ B ils to d  ffsra r lM  ctooX sa aosooat o f ' v :-^ - 
tool* c&roxtoj? mtocnlocX rnFSfoafttos talrps emoitos • 
!*r*o?a rs too hoai i r v t o t  53 m l £3 £>:& Com lto
I t  is  roaliex?a too t too no ra to rm te l fantoros to  0^0 1 ^0  
toort frcaa, wcy e ta ly  u&Ios* n tM  stool# to t  €& too etoks 
ferine ip l a is  tov*£teo$# rm ato* too c l i l i t o i i  o f irxXflorf* 
to  ifr*«W 3 too c^orrotorleUc$# i t  t t e t
toes® q .xX ittos co& ll w tto c&?sntn«9 fosn tint t  o f a , 
eaa^toiartor^ ijr/o e ttg jjtla a * '. . ..-?■>
Until toe so 1 e f  q a c lttlm  m m  fro&teed o^sna p r x to c ti*
e»~ii»wo tol t lm g a  teoit to tocsito# witti ti*o c $ m & £ L  
ftb rle o ilo n  o f ta ls  tn*o -of rTstorltl#  teem oa i f  i t  n?ca 
liax loaal torr-ors! to  a-. eerto ln  roaco o f m e & rn ie s l;. ., 
pres^sfUas* I t  m a too fnts€ -to f^chtoo e e tla fa a to r il^  aaivv 
I f  i t  wss n ^ U to d  to  . too. sim@a2.6l eosotlitom t o i le t  th is  1 M
fclA £i;.o c&sktotos t&a ca&s'Sfmonfc hcr&anto#
trd ter^ orlrj: mt or&y to cssca jsrs&acsd a ^ Iscfc 
riifaea £toi£&» tot ?sto& taa eTporxnte irsra rx&a i^c^ ehal
5&» v o z u l : : h i t l t ^ l radfftoatiast of •^ $lillts'v’"
s v tt t#  %o''&x&iXlG&%$ root or tosta trarrhtoa txd  w r ls is  
iiufei«s hsrn* t^ sca to-xd wtvsro.. ^ z * i% p 't$ & rlm &  toiCx^ i ., 
tr^ arsd  nstortol in  rschtood fros t f  to  K7 P »  ^  t
 ^far tor iS^a ito 'ssc^ tortoM tspea of m t s v l ® ! * - o.ato-to,,
■¥&szz& m to ri& la** hzzcvsv, cm  not in  |pr*3*»sl ec3 rad 'v\r-r:;
i t  was f3m& lhc% ra r^  potato fror® soopiiesX &2m t tha i- if ii
/itlatoa rx to  fo r  too m ckin sM X lty  aril tto  EBctoniosl proportion#
to toto to^ fsilgstl’m tM® o*$» of eteal® wara atodtod --V'tej
with tossst rosxlic# ro .. to - :o.
the  steals  to ttXu prcra f a l l  in to  too rsaln ^;it02srf«  
mml&  m  cx& €0. tom torxtto ratortoto sxd toa cSamieai 
frrsatftoottoa r f  thaoa tea coto;p>rtos; era net fsltors*
52 ton tonsil® Steal . , .
.03 /.35  . . «*fy.23 .OSacx 1 *3 /!.? 0  
&> S,-js Ucr-slla Ctoel .., ..<' ■ .
■C# *•■■.,■ ■ Si# ■ 3* ■ , 11* la# Sis#
*r/.ij.O .05'.35 -15/* 33 .QShse 1.3/1.? ,2/.35
■- Sto c!3cxtc&l cr-selfleattoi*. of toocs- eteale# with to®
esoantisa of toXpbdairrt whtoh to esto pro coat to t,® S3 tom
to; site ©teal* m identical rnt &© tol^ torrtrs is rsull?
Si# to*
1?. _**
.. m  .atllM-ss* tm m  m m tm l
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